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Abstract of RU2123769 
FIELD: computer engineering, in particular, for 
encoding of input signal by running prediction 
encoding, discrete cosine transform, data 
sampling with constant quantization step, non- 
uniform encoding (with alternating length). 
SUBSTANCE: method involves encoding of first 
data group and subsequent detection (assigning) 
code length for allocation (setting) for each frame 
or each image group using data length in each 
given time interval, for example, for duration of 
each frame in first encoded data group and total 
length of data available for encoding of input 
video signal in each given time interval using 
assigned number of codes for generation of 
second group of encoded data. This results in 
possibility of alternating length encoding, when 
encoding rate alters in any given time interval. 
So, even if sequence of images (frames) for 
complex picture is given, there is not way to 
ensure large quantization step for these images 
as in state-of-the-art devices. This provides 
possibility to generate uniform image of high 
quality in various cases. In addition since second 
group of encoded data has alternating rate, then 
if such data are recorded onto information 
medium, a restricted size of buffer memory may 
be used with greater efficiency and information 
storage duration may be extended. Finally, image 
data of high quality and uniformity in all possible 
cases can be read from medium which stores this 
image. EFFECT: increased image quality, 
increased efficiency of buffer memory usage. 28 
d, 12 dwg 
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(57) Pe0epaT: 

GneKTpoHHafl cxeiwa m nocneAOBaTenbHocTb 
onepaL^tf, no3BonflK>mne KOflnpoBaTb BxoAHOfi 
BMfleocurHan nyieM BbinoriHeHMfl, Hanprnuep, 
nporH03MpyKDmero KOAnposaHUfl, flKfl 
o6pa6oTKM (flucKpeTHoe KocuHycHoe 
npeo6pa30BaHne), KBaHTOBaHkm AaHHbix c 

(JlMKCHpOBaHHblM LUarOM KBaHTOBaHUH, 

HepaBHOMepHoro KOAHpOBaHna (c nepeweHHOM 
AnwHofi) Ana Bbipa6aTbiBaHH« nepBbix 
KOAnpoBaHHbix* AaHHbix m nocneAyromero 
onpeAeneHMfl (Ham/icneHi/m) KonnnecTBa koaob, 
OTBOA^Mbix (3aAaBaeMbix) Arm KaacAoro KaApa 
nnn Ka>KAOfi rpynnbi M3o6pa>K6HM^ TM Ha ocHOBe 
yneTa KonMMecTBa AaHHbix b Ka>KAbiM 3apaHee 
3aAaBaeMbifi OTpe30K BpeMeHM, Hanpwuiep 3a 
Bpewm AnMTenbHOCTM KawAoro KaApa hjim 
Ka>KAOfi COP b o6"beivie nepBbix KOAnpoBaHHbix 
AaHHbix n o^mero KonnMecTBa AaHHbix, 
npuroAHbix Ana KOAnpoBaHMfl BXOAHoro 
BWAeocHmana b KawAbitf sapaHee 3aAaBaeMbiM 
0Tpe30K BpeMeHki Ha ocHOBe Ha3HaMaeMoro 
KonnMecTBa koaob, Ana Bbipa6oTKM BTopbix 
KOAnpoBaHHbix AaHHbix. TaKMM o6pa30M 
ocymecTsnaeTca KOAnpoBaHne c nepeMeHHofi 

CKOpOCTbK), KOrAa CKOpOCTb KOAHpOBaHMfl 

n3MeHfleTC^ b Ka>KAbiM 3apaHee 3aAaBaeMbiPi 
0Tpe30K BpeMeHM. B pe3yribTaTe, ec/in Aawe 
nMeeT MecTO nocneAOBaTenbHocTb 
M3o6pa>KeHnft (KaApoB) cnoxcHoro pucyHKa, HeT 



B03MO>KHOCTM o6"eOieMMTb CTOnb >Ke 6onbwoe 

3Ha^eHne oiara KBaHTOBaHHfl Ana stmx 
M3o6pa>KeHH^, KaK b o6bNHbix ycTpoiiCTBax. 
BnaroAapfl 3TOMy mokho AOCTumyTb 
OAHopoAHoro M3o6pa>KeHMfl BbicoKoro KanecTBa 
b L^enoM b caMbix pa3nnMHbix cnyMaax, hto 
flBnaeTcs AocTuraeMbiM TexHHMecKMM 
pe3ynbTaT0M. KpoMe Toro, nocKonbKy Bropbie 
KOAnpoBaHHbie AaHHbie wvieioT nepewieHHyK) 
CKOpOCTb, to b cnywae, KorAa rame AaHHbie 
perMCTpupyKDTCfl Ha HOCHTene sanncaHHoro 
n3o6pa>KeHkifl, orpaHHHeHHbifi o6"beM naMATH 
MOMej 6biTb ncnonb30BaH 6onee stfxfceKTviBHO, 
a BpeMfl 3anncn M3o6pa>KeHM« Mo>KeT 6biTb 
npoAneHO. HaKOHeq, AaHHbie H3o6pa>KeHHfl, 
wweiomero BbicoKoe KanecTBO n OAHopoAHOCTb 

BO BCeX BOSMOKHblX CnyHaflX, MOryT 6blTb 

Bocnpon3BeAeHbi c HOCUTe/ifl 3anncaHHoro 
M3o6pa>KeHMfl. 9 c. w 18 3.n.<fc-nbi, 12 nn. 
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(57) Abstract: 

FIELD: computer engineering, in 
particular, for encoding of input signal by 
running prediction encoding, discrete cosine 
transform, data sampling with constant 
quantization step, non-uniform encoding 
(with alternating length). SUBSTANCE: method 
involves encoding of first data group and 
subsequent detection (assigning) code length 
for allocation (setting) for each frame or 
each image group using data length in each 
given time interval, for example, for 
duration of each frame in first encoded data 
group and total length of data available for 
encoding of input video signal in each given 
time interval using assigned number of codes 
for generation of second group of encoded 
data. This results in possibility of 
alternating length encoding, when encoding 
rate alters in any given time interval. So, 
even if sequence of images (frames) for 
complex picture is given, there is not way 
to ensure large quantization step for these 
images as in state-of-the-art devices. This 



provides possibility to generate uniform 
image of high quality in various cases. In 
addition since second group of encoded data 
has alternating rate, then if such data are 
recorded onto information medium, a 
restricted size of buffer memory may be used 
with greater efficiency and information 
storage duration may be extended. Finally, 
image data of high quality and uniformity in 
all possible cases can be read from medium 
which stores this image. EFFECT: increased 
image quality, increased efficiency of 
buffer memory usage. 28 cl, 12 dwg 
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HacToamee n3o6peTeHne othocmtca k 
cnoco6y KOAwpoBaHUfl noABM>KHoro 

H306pSUKeHHH, K yCTpOMCTBy KOAMpOBSHMfl 

noABM>KHoro M3o6paa<eHMfl m k HOCMTe/iK) 
MHCfxDpMaqnM b BHAe 3anncaHHoro noABH)KHoro 
M3o6pa>KeHMfl, a 6onee KOHKpeTHO oho 
othocmtca k cnoco6y n ycTpoflcTBy 
KOAnpoBaHMfl noABWKHoro M3o6pauKeHMfl, k 
HOCMTejiK) 3anncaHHoro noABWKHoro 
MaoOpa^eHUfl, KOTopbitf ncnorib3yeTCfl b 
cucTeivie Ann KOAnpoBaHMfl m nocneAyromero 
xpaHeHMfl, k BMAeocumany noABM>KHoro 
n3o6psw<eHMfl, k pemcTpai^MM ko ah po Ba h ho ro 
cumana Ha HOCMTene MHC^opMai^M, t3kom k3k, 
HanpMMep, onTMnecKMfi ahck, MamMTHbifi ahck 
MJiki MarHHTHaa neHTa v\ T.n., a TaiOKe k 
CMCTeMaM aha nepeAaHM BMAeocMmana 
noABM)KHoro M3o6pa>KeHHfl nepes nepeAaiomyio 
cpeAy. 

ripeAnocbi/iKM co3AaHnn M3o6peTeHMH. 

flo nocneAHero BpeMeHM b cMCTeMax 
nepeAaHM BMAeocMmana noABMWHoro 
M3o6pa>KeHMfl b yAaneHHbie tohkm, KaK, 
HanpMMep, b Te/ieBM3U0HHbix CHdeiviax 
nepeAaHM c KOH0epeHuneM, b TejieBM3HOHHbix 
Tene0OHHbix CMcrewiax m T.n., hjim b CMCTewiax 
perncTpai^nn BMAeocMmana Ha tskhx 
HocnTennx, KaK onTMnecKMM ahck, MamHTHbiM 
Amck nrin MamHTHafl neHTa m T.n., hum npH 
Bocnpon3B8fleHMH 3anncaHHoro BMAeocMmana 
noABH?KHoro Msoepa^eHMfl, 6bina iunpoKO 
pacnpocTpaHeHa TaK Ha3biBaeMa« cxeivia 
sqbqbeKTMBHoro KOAHpoBaHHfl npM 6onee 
3Qb(|)eKTMBHOM ncnonb30BaHHM Tpaccbi 
nepeAaHM BMAeocMmana (um HocMTena 3anMCn 
M3o6pa>KeHMfl), KorAa 3a cneT ncnorib30BaHn« 
Koppe/i^L^MM Me>KAy ctpoksmh mjim KoppennL^HM 
Me>KAy KaApaMki BMAeocMmana CHMwaeTCfl 
M36biT0MH0CTb no npocTpaHCTBeHHOM ocm m no 
BpeMeHHOM ocm, m nepeAaeTCfl TonbKo 
HaM6ojiee cymecTBeHHaa MHC^opiviaqMfl, hto 
yBennHMBaeT acfrcfeeKTMBHOCTb nepeAaHM. 

HanpMMep, npM o6pa6oTKe b bma© 
KOAMpoBaHMq b HanpaB/ieHMM 
npocTpaHCTBeHHo^ ocm (Aanee b TeKCTe - 
BHyTpMKaAPOBOe KOAMpoBaHMe) KoppefiflUMn 
Me>KAy CTpoKaMM BMAeocMmana Mcnonb3yeTca 
TaK, KaK noKa3aHo Ha qtiMr. 7. npM nonbiTKe 
nepeAaTb cooTBeTCTByiOLAMe M3o6pa>KeHMn PC1, 
PC2, PC3,... * npeACTaBfiflfou^Me co6ofi b 
MOMeHTbi BpeMeHM t1, 12, t3,... noABMXHbie 
M3o6pa>KeHMfl, A^HHbie M3o6paKeHMfl, 
noAne>KaiAMe o6pa6oTKe m nepeAane, 
noABeprajoTcn OAHOMepHowy koampob3hmjo, 
HanpMMep, b paMKax oahom m to& >Ke ctpokm, 
mjim >Ke M3o6paweHMe pa36MBaeTCfl, HanpMMep, 
Ha HeCKOJlbKO 6J10KOB, mto no3BonaeT 

noABepmyTb AaHHbie M3o6pa>KeHMn b 
cooTBeTCTByiou^Mx 6noKax AByMepHOMy 
KOAM pO B3 H M lO C TeM, HTOSbl ocymecTBMTb 

c>KaTMe AaHHbtx, hto yBenMHMBaeT 
scfrcfeeKTMBHOCTb nepeAaHM. 

KpoMe Toro, npM o6pa6oTKe KOAMpoBaHMeM b 
HanpaaneHMM ocm BpeMeHM (Aanee Tawe - 
BHyTpMKaAPOBOe KOflnpoBaHne) BHyTpuKaflpoeaw 
Koppenfli^Mfl BMAeocMmana McnonbsyeTcn Anfl 
onpeAeneHMfl (c noMOiAbK) TaK HaabiBaeMoro 
nporH03Mpy»oii^ero KOAHpoBaHMn) AaHHbix 
M3o6pa>KeHMfl PC12, PC23,... MMewiAMX 
HeAOCTaTOK sneMeHTOB (TaK Ha3biBaeMbix 
npomo3MpoBaHHbix OUUM60K) B Ka>KAOM M3 
nMKceneM AaHHbix M3o6pa>KeHM^, o6iamx Ann 
CMexHbix M3o6pa>KeHMM PC1, PC2 m PC3, b 
nocneAOBaTenbHOCTM 3tmx AaHHbix PC12, 
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T3KMM 06pa30M, OKaTMe AaHHbiX, a 

cneAOBaTenbHO, m yBexiMMMBap 3cfKt)eKTM BHOcTb 
nepeAaHM. 

TaKMM o6pa30M, no cpaaHeHMK) co cnynaeM, 
KorAa nepeAaiOTCfl Bee AaHHbie M3o6pa>KeHM« 
PC1, PC2, PC3,... b A3HHOM cnynae 
BMAeocMrHan MoxceT GbiTb nepeAaH Ha ocHOBe 
3H3HMTenbHO MeHbiuero KonMMecTBa AaHHbix. 

KpoMe Toro, b npoi^ecce npomociMpyiomero 
KOA^poBaHMn bo BpeMH onMcaHHoro Bbiuje 
BHyTpMKaApoBoro KOAMpoBaHMP npMMeHneTcn 
TaiOKe npomo3MpyeMan KOMneHcai^Mn 
ABMweHMfl, HanpMMep, b o6"beMe MaccMBOB, 
cocToaiAMX M3 MaKpo6noKOB, c TeM, MTo6bi ei^e 
6onee yBenMMMTb aq^cfjeKTMBHOcTb. HanpMMep, 
KorAa nepcoHa>K b L^eHTpanbHOM nacTM 
M3o6pa>KeHMfl ABM^eTCfl, TaKoe ABM)KeHMe 
o&beicra Ha M3o6paxeHMM o6Hapy>KMBaeTCfl c 
ijenbio KoppeKL^MM nonoxeHMfl ashhux 
M3o6pa>KeHMfl, Mcnonb3yeMbix Ann 
npomo3MpoBaHMfl b npeAbiAyiMeM M3o6pa>KeHMM 
nyTeM BbinonHeHMfl npomo3MpyeMoro 
KOAHpoBaHMfl b npeAbiAyiMeM M3o6pa>KeHMM, hto 
TaiOKe AaeT B03M0>KH0CTb yBenMHMTb 
actcteKTMBHocTb KOAHpOBaHMfl. OAHaKO, Aa>Ke 
KorAa npMMeHHeTcn TaKoe nporH03MpoB3HMe Ha 
ocHOBe KOMneHcaL(MM ABM>KeHMfl, 6onbLuoe 
KonMHecTBo AaHHbix no cpaBHeHMio c tom" 
nacTbio M3o6pa>KeHMfl, rAe 06-beKT ABM>KeTCfl m 
no^Bn^eTCfl Ha aaAHeM 0oHe, AonxHo 6biTb 
nepeAaHo. BBMAy 3Toro, He TonbKo 
KOMneHcai^MJi ABMweHMfl b onMcaHHOM Bbiiue 
HanpaBneHMM BnepeA, ho TaiOKe m KOMneHcaL^Mfl 
ABMKeHMfl b HanpaBneHMM HasaA MnM Aaxe b 
o6omx HanpaBneHMM - BnepeA " Ha3aA - 
Mcnonb3yeTCfl coBMecTHO, hto AaeT 
B03MO>KHOCTb eii^e 6onee yBenMHMTb 

34)C{DeKTMBHOCTb KOAMpOBaHMfl. 

OaKTMHecKM, KaK noKa3aHO Ha cf)Mr. 8, b 
MaKpo6noKax AaHHbix KaAPOB FO, F1, F2, F3 
HyneBoro, nepBoro, BToporo, TpeTbero,... 
KaAPOB BMAeocMrHana noABM>KHoro 
M3o6pa>KeHMfl, noAne>KaiAero nepeAane, m b 
cnynae, KorAa MMeiOT MecTo M3MeHeHMfl b 
M3o6pa>KeHMM, hto cooTBeTCTBeHHO yKa3aH0 
BeKTOpaMM ABMKeHMfl xO, x1, x2, x3, ... 
nocneAOBaTenbHo Me>KAy KaApaMM, ycTpoficTBO 
Ha nepeAaraiAeM CTopoHe o6o3HanaeT KaApbi b 
3apaHee 3aAaHHOM KonMnecTBe MHTepBanoB 
(HanpMMep, MCKnionafl Ka>KAbi^ cneAyioiAM^ 
KaAP), T.e. BTopoi^, neTBepTbiM,... KaK KaApbi 
MHTepnonfli^MM TaK Ha3biBaeMoC^ 3apaHee 
saAaBaeMoPi KaApoBOM MHTepnonfli^MM, KaK 
noKa3aH0 Ha qbMr. 8, c i^enbio qbopMMpoBaHMfl 
AaHHbix Anfl nepeAaHM b BMAe 
MHTepnonMpoBaHHbix KaApOB F2X, F4X. . . . 
flanee, b OTHomeHMM HeMHTepnonMpoBaHHbix 
KaApOB, ycTpbi^CTBO Ha nepeAaiomet^ CTopoHe 
BbinonHfleT sapaHee 3aAaBaeMoe KonwpoBaHMe 
KaApOB F1, F2, F3,... Ann q^opMMpoBaHMfl 
noAneKaiAMx nepeAane AaHHbix 
HeMHTepnonMpoBaHHbix KaAPOB F1X, F3X,.... 

HanpMMep, pa3HOCTb SP2 (npomosMpyeMan 
onin6Ka) Me>KAy AaHHbiMM KaAPOB c 
KOMneHcai^Mei^ ABM>KeHMfl F3 m F2, pa3HOCTb 
SP4 Me)KAy AaHHbiMM KaAPOB c KOMneHcai^MeM 
ABM>KeHMfl F1 m F2 m pa3HOCTb Me>KAy AaHHbiMM 
KaApOB, nonyneHHbix b pe3ynbTaTe 
MHTepnonni^MM AaHHbix KaAPOB c KOMneHcai^MeM 
ABMJKeHMfl F1 m FT3, a TaiOKe AaHHbie KaApa F2 
cooTBeTCTBeHHO onpeAenfliOTCfl b MaccMBax 

M3Kpo6nOKOB Ann CpaBHeHMfl pa3HOCTM 

(AaHHbix) SP1 AaHHbix KaApa F2 m stmx 
pa3HOCTeM. 3aTeM AaHHbie, b cocTaBe KOTopwx 
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CCt)OpMHpOBaHHblX Ha OCHOBe SP1, SP4, 

BWBOAflTCfl Ha nepeAaMy KaK 
nHTepnonnpoBaHHue AaHHbie F2X b MaccMBax 
MaKpo6/ioK0B. AHanoniMHO MHTepnojinpoBaHHbie 
AJi« nepeAann AaHHbie F4X, ... reHepnpyioTCfl Ha 

OCHOBe COOTBSTCTByiOIHMX KaAPOB 

HHTepnojiHunn. flanee, AaHHbie 
HeMHTepno/inpoBaHHbix KaApoB F1, F3,... 
noABeprajoTCfl o6pa6oTKe flKn (AMCKpeTHoe 
KocuHycHoe npeo6pa30BaHne) m 

HepaBHOMepHOMy KOAMpoBaHwo Ann 
(J)opMkipoBaHnn noAnexcaujux nepeAane AaHHbix 
HenHTepnonnpoBaHHbix KaApOB F1X, F3X, ... 

flaHHbie HenHTepnojinpoBaHHbix ioapob 
F1X, F3X,... m AaHHbie HHTepnonnpoBaHHbix 
KaApoB F2X, F4X, . . . nepeAaiOTcn b 

yCTpO^CTBO Ha npweMHOfi CTOpOHe COBMeCTHO c 
BBKTOpaMM ABM)KeHMfl XO, X1, X3,... 

C Apyrovi cropoHbt, ycrpoficrBO Ha npMeMHotf 
cTopoHe BbinojiH^eT o6pa6oTKy 

AeKOAHpOBaHMeM, COOTBeTCTByiOU4MM 

o6pa6oTKe koahpob3hhgm Ha npeflaiomePi 
CTopoHe, nepeA nepeAaneu AaHHbix 
(nepeAaBaeMbie AaHHbie 
HenHTepnonnpoBaHHbix KaAPOB F1X, F3X, . . . 
nepeAaBaeMbie nHTepnonnpoBaHHbie AaHHbie 
KaAPOB F2X, F4X,... AaHHbie BeiaopoB 
ABkixeHun xO, x1, x3) c reivi, HTo6bi 
BOcnpon3BecTH AaHHbie KaApoB FO, F1, F2, F3, 
. ..' B pe3yiibTaTe KOMneHcaijkiw ABWKeHHn 
BbinoriHfliOTCfl ne TonbKO b HanpaaneHnn 
BnepeA, ho h b HanpaBneHnn Ha3aA mjih Aawe b 
o6omx HanpaBJieHMflx - BnepeA n Ha3aA, hto 
AaeT B03M0>KH0CTb yBe/iHHUTb eme 6onee 

34>4)eKTMBHOCTb KOflUpOBaHUfl. 

Huxe npuBOAMTCfl onucaHne ycTpoficTB 

KOAHpOBaHUfl M ASKOAMpOBaHUfl, HMeiOLL^MX 

onucaHHbie BbiLue <fcyHKi4HH. 

YCTpotfCTBO KOAHpOBaHUfl COAepWHT, KaK 

noKa3aHO Ha cf)nr. 9, cxeMy 61 
npeABapnTe/ibHO^ o6pa6oTKW, pa3Aenmomyio 
BHAeocurHan BC Ha cuman npKOCTM w 

UBeTOpa3HOCTHblM cm-Han, 

npeo6pa30BaTe/ibHbie cxeMbi 62a m 636 
aHanor/L^ncf)pa (Aanee b TeKde A/L( cxeMbi) Ann 
npeo6pa30BaHnn cumana npKOCTM m 
i4BeTopa3HOCTHoro cumana, cooTBeTCTBeH ho 
nocTynaioiAHX co cxeMbi 61, b LjHcfepoBbie 
cumanbi, 3Y kbapobom naMHTH 63 Ann xpaneHMn 

AaHHblX npKOCTM M [\ BeTO p33 H OCT H blX ASHHblX 

(Aanee b TeKde - AaHHbie nsoepaxeHUfl), 
nocrynaioiMux co cxeM A-I4 62a h 626, cxeMy 64 
npeo6pa30BaHMfl, cxeMy 64 npeo6pa30BaHMn 
4>opMaTa, cnywamyio TaiOKe Ann CMMTbiBaHkin 
AaHHbix M3 3Y 63 KaApOBOM naMnTM b 

COOTBeTCTBMH C 6/lOMHblM <})0pMaTOM, M 

KOAnpyioi^ee ycTpoftcTBO (KOAep) 65 Ana 
3(txJ)eKTkiBHoro KOAnpoBaHUfl 6noKa, 
nocTynafOLi^ero co cxeMbi 64 npeo6pa30BaHMn 
cfcopMaTa, b AaHHbie n3o6pa>KeHMfl. 

B npouecce pa6oTbi cxeMa 61 
npeABapnTenbHO^ o6pa6oTKM pasAenneT 
bxoaho^ BHAeocurHan BC Ha cumanbi npKOc™ 
n i4BeTopa3HOCTHbiW. A/L4 cxeMbi 
npeo6pa30BaHkia 62a m 626 cooTBeTCTBeHHO 
npeo6pa3yioT cuman npKOc™ m 

L4BeTOpa3HOCTHblfi B AaHHbie npKOCTM M 

LjBeTopasHOCTHbie AaHHbie rpynnaMM no 8 6mt 
Ka>KAan. 3Y 63 xpaHMT stm AaHHbie. 

CxeMa 64 npeo6pa30BaHnn cfeopMaTa 

CMHTblBaeT B COOTBeTCTBMH C 6j10HHblM 

cpopMaTOM, AaHHbte n3o6pa>KeHHfl (AaHHbie 
npKocTn \a L^Beropa3HocTHbie AaHHbie, 
xpaHflii^necfl b 3Y 63 KaApoBOM naMflTM). KoAep 
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^^Ktpyc 1 /^annDic riouvpcMvcnrm, ^nioitxin 

HX T3KHM o6pa30M C 3aAaHHOM 
3CM>eKTHBH0CTbK) KOAHpOBaHMfl B BbDCOAHOfi 
nOTOK 6klT. 

3tot noTOK 6mt HanpaBJifleTCfl b ycTpoRcTBO 
80 ASKOAnpoBaHUfl n3o6peTeHn« Mepes 
nepeAaiomyio cpeAy 70, KOTopoCi MO>KeT 6biTb 
nu6o Tpacca pacnpocTpaHeHiifl cumana, jih6o 
HOCMTenb 3anncn nsoepaxeHun, HanpuMep 
OnTMMeCKMM ahck, MarHMTHbl^ auck nnn 
MamnTHan nema n T.n. 

3to ycTpo^CTBO AeKOAnpoBaHMfl 80 
coAep^T, KaK noKa3aHO Ha cjwr. 9, A@KOAep 
81, cooTBeTCTByK>mnfi KOAepy 65, cxeMy 
npeo6pa30BaHMH c^opMaia 82, cny>Kai4yio Ann 
npeo6pa30BaHkin AaHHbix M3o6paxeHUfl, 
Boon po n 3 Be Ae h h bix AeKOAepoM 81, b 0opMaT 
KaApa, 3Y 83 KaApoBofi naiyi^Tki Ann xpaHeHMfl 
AaHHbix H3o6pa>KeHMfl, noAaBaeMbix co cxeMbi 

82 npeo6pa30BaHkifl c^pMara, 14/A 
npeo6pa30BaTenbHbie cxeMbi 84a, 846 Ann 
npeo6pa30BaHi/m AaHHbix npKOCTM n 
UBeropa3HOCTHbix AaHHbix, KOTopbie 6binki 
CMMTaHbi m 3V 83 KaApoBO* naMmn, b 
aHanoroBbie cwxanbi, n nocneo6pa6oTOHHan 
cxeMa 85 Ann cMeweHMn cumana npKocTM m 
L\BeTopa3HOCTHoro cumana, noAaBaeMbix co 
cxeM 84a, 846 14/A npeo6pa30BaHuin, b 
pe3yribTaTe Mero (})opMMpyeTcn BbixoAHoPi 
BMAeocuman. 

fleKOAep 81 A©KOAnpyeT noTOK 6mt, 
Bbino/iHnn onepaukiio AeKOA^poBaHkin, 
coot BeTCTB y fo u^y 10 ac^xfeKTHBHOMy 
KOAnpoBaHMK) b KOAepe 65, Ann 
BOcnpon3BeAeHnn AaHHbix M3o6pa>KeHkin b 
6jiohhom cpopMaTe. CxeMa 82 npeo6pa3yeT stm 
AaHHbie n3o6pa>KeHkin m b cf)opMaTe KaApa 
nepeAaeT mx Ha xpaHeHHe b 3Y 83 KaApoBO^ 
naMnTM. 

14/A npeo6pa30BaTenbHbie cxeMbi 84a, 846 
cooTBeTCTBeHHO npeo6pa3yK)T AaHHbie npKOCTM 
m L\BeTopa3HOCTHbie AaHHbie, CMMTaHHbie M3 3Y . 

83 KaApOBOft naMnTu, b cuman npKOCTM n b 
i4BeTopa3HOCTHbiM cuman. nocneo6pa6oTOMHan 
cxeMa 81 CMeoinBaeT stu ABa curHana, 

Cf)OpMMpyn T3KMM 06pa30M BblXOAHOfl 

BMAeockiman. 

OaKTunecKM nocneo6pa6oTOHHan cxeMa 61 m 
14/A npeo6pa30BaTeribHbie cxeMbi 62a, 626 
npeo6pa3yioT cuman npKOCTH m 
L^BeTopa3HOCTHbi« cuman b i4n4>poBO« cuman 
TaK >Ke, KaK 3to Ae/iaeTcn n onucaHo Bbiiue Ann 
coKpameHun KonnHecTBa AaHHbix, TaK mto 
KonnnecTBO nuKce/iei^ cTaHOBHTcn paBHbiM 
nonoBUHe nuKcenew cumana hpkqcth b BepxHeM 
u HM>KHeM HanpaBneHMnx, a TaiOKe b neBOM m 
npaBOM HanpaaneHunx no oTHomeHMK) k 
cktmany npKOCTH npn AanbHev^iueM 
ocymecTBneHUH MynbTunneKcupoBaHun no ocm 
BpeMeHU b ao 6a b ok k BbiAane AaHHbix nprocm m 
L^BeTOpa3HOCTHbix AaHHbix, nonyneHHbix T3kmm 
o6pa30M, b 3Y 63 KaAPOBofi naMnTM. 

Ma 3Y KaApoBofi naMnTM 63 AaHHbie npKOCTn 
n i4BeTopa3HOCTHbie AaHHbie CMMTbiBaioTcn b 

COOT BeTCT BUM C 6nOMHblM cfropMaTOM, KaK 
onMcaHO BbiLue, a MMeHHO, HanpuMep, AaHHbie 
M3o6pa>KeHkin pAHoro KaApa pa3Aenn»OTcn Ha N 
ceKMMM, KaK noKasaHO Ha cfjur. 10A. Ka>KAan 
ceKi^Mn cf)opMMpyeTcn TaK, HTo6bi b HePi 
coAepwanocb M MaKpo6noKOB, KaK noKa3aHO Ha 
c£nr. 10B. Ka)KAbi« MaKpo6noK cocTaanneTcn 113 
AaHHbix npKOCTM b BMAe MeTbipex 6noKOB 
npKOCTM Y1, Y2, Y3, Y4, KaoKAbi^ M3 KOTopbix 
coctomt M3 8 x 8 nMKceneM, b BepxHeM v\ 
HVDKHeM, a TaiOKe b neBOM n npaBOM 
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nanpaojicnnnA, n no l^dc i upaonuu i hdia ^annDiA 
C6, Cp L^BeTHblX 6/lOKOB, COCTOHIAUX M3 8 X 8 

nuKcene^, cooTBeTCTByiomux no pa3MepaM 
6/ioKaM HpKOCTM. M3 3Y 63 KaApoBOfi naMHTU 
AaHHbie hpkoctu m L^BGTopa3HOCTHbie AaHHbie 
OMTblBaiOTCB T3K, mto AaHHbie n3o6pa>KeHHfl 
3aieM pacnonaraioTCfl nocneAOBaTenbHo b 
MaccMBax MaKpo6noKOB b npeAe/iax ceKUHfi n 
nocneAOBaiejibHO b nopaAKe Y1, Y2, Y3, Y4, 
C6, Cp BHyTpn MaKpo6noKa. flaHHbie 
H3o6pa>KeHMfl t (MUTaHHbie TaKMM o6pa30M b 

COOTBeTCTBMM C 6jlOHHblM Cj)OpMaTOM, 3aTeM 

nepecbi/iaiOTCfl b koa©p 65. 

KoAep 65 coAep>KMT cxeMy 101 
onpeAeneHHH Beiaopa ABHxeHWfl, KaK noKa3aHO 
Ha cpur. 11. 3ia cxeMa 101 06 h a py >km Ba eT (b 
MaccuBax MaKpoGnoKOB) Beicrop ABUxeHUfl 
AaHHbix H3o6pa>KeHWfl, nepeAaBaeMbix 

AOnOJlHUTe/lbHO B COOTBeTCTBUH C 6fiOHHblM 

cJ)opMaTOM. Cxeivia 101 o6Hapy>KeHWfl Beiaopa 
ABkDKeHkin o6Hapy>KViBaeT b MaccuBax 
MaKpo6noKOB Beiaop ABM>KeHHfl TeKy^ero 
M3o6pa>KeHMfl KaK onopHoro Ha ocHOBe 
kicxoAHbix M3o6pa>KeHMM b HanpaBiieHMM 
BnepeA/Ha3aA, xpaHfli^nxcfl b 3Y 63 KaApOBoft 
naMATn. 06Hapy>KeHMe ocymecTBJiaeTCfl TaK, 
hto MUHUMaribHbiM Beiaop cyMM a6comoTHbix 
3HaMeHkifi pa3HOCTefi Me>KAy KaApaMM b 

MaCCMBaX MaKpo6j10KOB CTaHOBHTCfl 
COOTBeTCTByiOll^HM BeKTOpy ABWKeHHfl. 

OnpeAeneHHbifl TaKUM o6pa30M Beiaop 
ABMweHUfl BbiAaeTCfl Ha cxeMy 113 
KOMneHcaijHki ABWKeHkm m Aanee, a 
BHyTpuKaApoBbie pa3Hocm b MaccuBax 
m a Kpo6n o ko b BbiAaiOTCfl Ha cxeMy 
BHyTpMKaApoBoro nporH03wpoBaHWfl 
BnepeA/Ha3aA/B o6onx HanpaB/ieHMflx 103. 

3Ta cxeMa 103 onpeAe/mer 
nporH03MpyeMbiw bha o6pa3L^OBoro 6noKa c tgm , 
HTo6bi Ha ocHOBe 3HaMeHHfl ero napaweipa 
ynpaBJiHTb cxeMOtf 104 npomo3upyeMoro 
KOAnpoBaHkifl, BbinonHflfl nepeKjiKweHHfl 
BHyTpMKaApoBoro npomo3npoBaHHfl 
BnepeA/Ha3aA/B o6onx HanpaBJieHwax b 
MaccuBax MaKpoSnoKOB. CxeMa 104 
npomo3npoBaHMfl KOAwpOBaHum conepxm 
cxeMbi cyMMnpoBaHMfl 104a, 1046, 104b m 
ceneKTHBHbifi nepeKniOMaTenb 104r, 3Ta cxeMa b 
tom cnyMae, KorAa npomo3kipyeMbiM pe>KHM 

KOAHpOBaHklfl OKa3b!BaeTCfl BHyTpMKaAPOBbIM 

pe^KHMOM, OHa OT6npaeT pa3Hoc™ Me>KAy BceMn 
nuKceriflMM (Aanee b TeKde - pa3HOCTHbie 
AaHHbie) bxoahwx AaHHbix M3o6pa>KeHMfl 

OTHOCMTeJlbHO COOTBeTCTByiOQ^HX 

npomo3npyeMbix M3o6pa>KeHHM, a 3aTeM BbiAaeT 
OTo6paHHbie AaHHbie Ha cxeMy 105 flKn 
(flucKpeTHoe KocuHycHoe npeo6pa30BaHne). 

CxeMa 105 Bbino/iHfleT flKn-o6pa6oTKy 
AaHHbix BXOAHoro M3o6pa>KeHn« v\nv\ 

paSHOCTHblX AaHHblX B MaCCUBaX 6J10KOB, 

ncnonb3yfl AByMepHyio Koppenfli^njo 
BHAeocumana Ann onpeAeneHMfl AaHHbix 
K03cf)cf)HL^MeHTa m nocjieAyK>mefi nepeAa^n ero 
Ha cxeMy 106 KBaHTOBaHMn. 

CxeMa KBaHTOBaHHfl 106 KBaHTyeT AaHHwe 
KoacfxjML^eHTa, co6nioAafl pa3Mep wara 
KBaHTOBaHnw (ujKana KBaHTOBaHkm), 
onpeAenfleMbi^ a^ KaxcAoro MaKpo6noKa nnn 
ceKi4nn c TeM, mo6bi 38TeM BbiflaTb nonyneHHwe 
TaKUM o6pa30M AaHHbie Ha cxeMy 107 
HepaBHOMepHoro KOAMpoBaHUfl (c nepeMeHHo^ 
AnnHoi^) (Aanee no TeKCTy - HK) n Ha 
MHBepcHyio cxeMy 108 KBaHTOBaHua. npn 
onpeAenennn tuara KBaHTOBaHMfl Heo6xoAHMO 
cneAMTb 3a TeM, MTo6bi BenuMMHa aToro tuara He 
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6y4>epHOfi naMATM 109 nepeAaMM, KOTopan 
6yAeT onucaHa Hki>Ke, BcneACTBue B03MO)KHoro 

06pa30BaHMfl 06paTHOi^ CBfl3M no OCTaTOMHUM 

AaHHbiM SToro 6y<J)epa 109. 3HaMeHne ototo 
uuara KBaHTOBaHMfl TaioKe nepeAaeTCfl Ha cxeMy 
HK 107 m Ha HHBepcHyio cxeMy raaHTOBaHMfl 
108. 

CxeMa HK 107 Bbino/iHaeT HepaBHOMepHoe 

KOAHpOBaHUe KBaHTOBaHHblX AaHHblX, HMefOl^MX 

onpeAeneHHbifi mar, b npomo3kipyeMOM pe>KMMe 
c yneTOM Beicropa ABH>KeHHfl, nepeAaBaw 3aTeM 
Bee 3tm napaMeTpbi b 6y$ep 109 b KaMecTBe 
AaHHbix, noAJiewamwx nepeAane. 

Byc|)ep 109 nepeAann BpeMeHHo xpaHMT 
AaHHbie, noAne>KaiAne nepeAa^e c TeM, mto6w b 
onpeAeneHHbii^ MOMeHT cMHTaTb mx c 3apaHee 

3aAaHHOfi CKOpOCTbK) HTeHklfl 6htob m 

ynopnAOMeHHO nepeAaTb mx Ha bnxoa b BHAe 
noTOKa 6mtob, a TaioKe nepeAaeT cuman 
ynpaaneHnq KBaHTOBaHHeM b MaccuBax 
m a Kpo6n o ko b o6paTHO Ha cxeMy 106 

KBaHTOBaHMfl B COOTBeTCTBHH C KOJlUMeCTBOM 

ocTaTOMHbix AaHHbix, ocTaiOLAMxcfl b 6yc|)epHofi 
naMATM, m An^ ynpaBneHun 3HaMeHneM tuara 
KBaHTOBaHHfl. TaKUM o6pasoM, 6y0ep nepeAaMM 
109 perynnpyeT KonnMecTBo AaHHbix, 
cjDopMnpyeMbix b BMAe noTOKa 6mtob atia 
noAAep>KaHHfl HaAne>KaiAero ocTaTOHHoro 
KonnsecTBa AaHHbix b naMATM (ocTaTOMHa^ 
eMKOCTb) c TeM, HTo6bi He AonycTMTb 
nepenonHeHHfl 6ycf)epa m HeAocTaTKa AaHHbix. 
HanpuMep, KorAa KonnnecTBO ocTaTOHHbix 
AaHHbix b 6ycf)epe nepeAann 109 
yBenMHMBaeTCfl ao AonycTHMoro BepxHero 
npeAena, 6y4>ep yBennMUBaeT tuar KBaHTOBaHMfl 
cxeMbi 108 c noMombio ynpaBnfliou^ero ckimana, 

CHH>Ka« TaKUM 06pa30M KOriMMeCTBO KBaHTyeMbix 

AaHHbix. C Apyrotf CTopoHbi, KorAa KonnMecTBO 
ocTaTOHHbix AaHHbix B 6ycfcepe nepeAa^n 109 
yMeHbwaeTCH ao HM>KHero AonycTMMoro 
npeAena, 6y$ep 109 nepeAann yMeHbiuaeT c 
noMoiAbio cumana ynpaBneHun KBaHTOBaHneM 
pa3Mep wara KBaHTOBaHun cxeMbi KBaHTosaHMfl 
106, yBenuMMBan TeM caMbiM KonvmecTBO 
KBaHTyeMbix AaHHbix. 

TaKUM nyTeM noTOK 6htob c BbixoAa 6y0epa 
109 noAaeTCfl Ha 6jiok 80 AeKOAMpoBaHun 
M3o6pa>KeHMn Mepe3 cpeAy nepeAaMM 70, 
KOTopafl MOweT npeACTasnflTb co6oK riki6o 
Tpaccy pacnpocTpaHeHnq cuma/ioB b ac})npe, 
nn5o HOCMTerib 3anncaHHoro n3o6pa>KeHHfl, 
HanpuMep onTunecKH^ auck, MamuTHbifi auck 
mtih MarHMTHyio neHTy, nepeAana npon3BOAHTCH 
c 3apaHee 3aAaHHOM cKopocTbio cneAOBaHMH 
6mtob, hto 6bi/io onucaHO Bbiuje. 

C ApyroM CTopoHbi, cxeMa 108 MHBepcHoro 

KBaHTOBaHMfl B MHBepCHOM pe>KMMe KBaHTyeT 

yxe KBaHTOBaHHbie AaHHbie, nocTynaraiAne co 
cxeMbi KBaHTOBaHUfl 106 c TeM, mto6w 
Bocnpon3BecTM K03(JxJ)kmkieHTHbie AaHHbie (npM 
3tom Ao6aBrifliOTCfl HCKaweHi/m, Bbi3biBaeMbie 

KBaHTOBaHMeM), COOTBeTCTByiOlAne BblXOAHblM 

AaHHbiM onucaHHot^ Bbitue cxeMbi 105 flKn, n 
BbiAaTb 3aTeM 3th AaHHbie Ha cxeMy 110 
HHBepcHoro flucKpeTHoro KocnHycHoro 
npeo6pa30BaHn« (Aanee no TeKCTy - HflKn). 
CxeMa 110 HflKn BbinoriHfleT MflKn-o6pa6oTKy 

K034)C|)klL^MeHTHblX AaHHblX Qf\9\ 

BOcnpon3BeAeHn« AaHHbix nsoGpaKeHnfl, 

COOTBeTCTByJOlAMX BXOAHbIM AaHHbiM ' 

n3o6pa>KeHiin bo BHyTpn-KaApoBOM pe^viMe 
KOAnpoBaHna, a TaioKe BocnponaBec™ 
pa3H0CTHbie AaHHbie, cooTBeTCTByioiAMe 

BblXOAHblM AaHHbiM CXBMbl 104 B pe>KHMe 
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HanpaeneHMflx, nepeAaBaa mx 3aTeM Ha cxeMy 

111 CyMMMpOBaHMfl. 

KorAa pewMM KOflHpoBaHkm HsnaeTCfl 
npomo3npyioiMMM pe>KMMOM Bnepe/Vnaaa/VB 
o6oux HanpaBiieHkinx, Ha cxeMy cyMMnpoBaHHfl 
111 noAaK>TCfl npomo3npoBaHHbie AaHHwe 
M3o6paxeHna c KOMneHcaijuefl ABvweHHfl co 
cxeMbi 113 KOMneHcai^nn ABiwceHMH, mto 6yAeT 
onucaHO Hwwe, Ann cyMMHpoBaHna 
npomoanpoBaHHbix AaHHbix H3o6pa>KeHMfl c 
KOMneHcai^nePi ABHweHHfl m pa3HOCTHbix 
AaHHbix, TeM cawbiM Bocnpovi3BOAfl AaHHbie 
M3o6pa>KeHHfl, cooTBeTCTsyiOLHi'ie BXOAHbiM 
AaHHbiM n3o6pa)KeHvifl. 

Bocnpon3BeAeHHbie tskum o6pa30M AaHHbie 
M3o6pa>KeHHfl xpaHflTCfl b KaApoBOM naMATM 112. 
c^aKTMHecKM, cxeMa 108 MHBepcHoro 
KBaHTOBaHMH m cxeMa CyMMUpOBaHktFI 111 
cocTaBJiflioT cxewiy MecTHoro AeKOAnpoBaHMfl, 
KOTopan noKanbHO ASKOAnpyeT KBaHTOBaHHbie 
AaHHbie c BbixoAa cxeMbi 106 KBaHTOBaHHH c 
TeM, HTo6bi 3aTeM sanncaTb AeKOAMpoBaHHoe 
n3o6pa>KeHne, no/iynaeMoe TaKMM o6pa30M, b 
KaAPOByio nawiflTb b KanecTBe BnepeA hjim Ha3aA 
npomo3npoBaHHoro M3o6pa>KeHUfl. 06mafl 
KaApoBafl naMflTb coctoht H3 MHoacecTBa 6onee 
Memux flneeK naMa™. 3Aecb ocymecTB/iaeTca 
nepeKniOMeHne 6aHKa KaApoBOM naivm™. B 
coot BeTCT bum c n3o6pa>KeHneM, noAnewami/iM 

KOAHpOBaHMK), Ha BblXOA BblAaeTCfl OAHHOMHblM 

KaAP b KaMecTBe BnepeA hjih Ha3aA 
npomo3npoBaHHbix AaHHbix M3o6pa>KeHMfl. . 
Bonee Toro, b c/iynae npomo3npoBaHHfi b o6omx 
HanpaBTieHMflx, BnepeA n Ha3aA 
npomo3npyeMbie AaHHbie M3o6"pa>KeHHfl, 
HanpuMep, ycpeAHflioTca m BbiAaioTCfl Ha bwxoa. 
9tm npomo3npyeMbie AaHHbie i/i3o6pa>KeHHfl 
npeACTaBJifliOT noJiHocTbio Tawe >Ke 
M3o6pa)KeHHfl, KaK h M3o6pa>KeHMfl, 
Bocnpon3BeAeHHbie ASKOAepoM 81, hto oyAeT 
onucaHO HMxe. CjieAywmee n3obpa>KeHne, 
noAne>Kau^ee o6pa6oTKe, noABepraeTca 
nporH03npyeMOMy KOAHpoBaHMK) 
BnepeA/Ha3aA/B o6onx HanpaBJieH^mx Ha 
ocHOBe sToro nporH03wpoBaHHoro H3o6pa>KeHHfl. 

TaK, AaHHbie HSoGpaweHi/m, CMMTaHHbie v\3 
KaApcmofi naMATki 112, HanpaannioTCfl b cxeMy 
113 KOMneHcaL^nn ABHweHKH. 3Ta cxeMa 113 
BbinonHfleT KOMneHcauMK) ABflweHUfl 
npomo3npyeMbix AaHHbix H3o6pa>KeHkm Ha 
ocHOBe BexTopa ABMxeHMfl, a 3aTeM nepeAaeT 
npomo3MpoBaHHbie AaHHbie wsoopaxeHMfl c 
KOMneHcai^neft ABwweHHH Ha cxeMy 104 
npomosnpyeMoro KOAupoBaHkm m Ha 
cyMMMpyiou^yio cxeMy 111. 

Aanee paccMaTpuBaeTca AeKOAep 81 . 

Ha bxoa A^KOAepa 81 noTOK 6htob noAaeTCfl 
nepe3 nepeAaioiAyio cpeAy 70, a 3aTeM stot 
noTOK noAaeTcn Ha cxeMy 202 HHBepcHoro 
KoAMpoBaHMfl c FlepeMeHHO^ flnHHOfl (MKIIfl) 
nepe3 npneMHbiM 6ycpep 201. CxeMa 202 HKflfl 
BOcnpon3BOAMT KBaHTOBaHHbie AaHHbie, Beiaop 
ABUKeHMfl, npomo3npyeMbi« pe>KHM u war 

KBaHTOBaHMfl M3 nOTOKa 6HT. 3th KBaHTOBaHHbie 

AaHHbie n pa3Mep Luara KBaHTOBaHMfl 
nepeAaiOTCfl b cxeMy 203 MHBepcHoro 
KBaHTOBaHUfl. Beiaop ABUKeHHH noAaeTCfl Ha 
cxeMy 207 KOMneHcaijw/i ABM>KeHM», a pe>KMM 
nporHosnpoBaHMfl ycTaHaBjiHBaeTca b 
cyMMMpyioiAeti cxeMe 205. 

CxeMa 203 nHBepcHoro KBaHTOBaHUfl n 
cyMMnpytoiAaq cxeMa 205 coBMecTHO pa6oTa»OT 
aHanornMHo cxeMe noKanbHoro A©KOAnpoBaHMfl 
KOAepa 61 , a 3Y KaApoBOM naMATM 206 n cxeMa 
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BbmOJlHHIOT Te >Ke 0yHKUMM, HTO M KaAPOBafl 

naMATb 112 u cxeMa 113 KOMneHcat^nn 
ABHxeHMfl KOAepa 61. fleKOAnpoBaHne 
ocyiMecTBnweTCfl Ha ocHOBe KBaHTOBaHHbix 
AaHHbix, Beiaopa ABH)KeHMfl, pawn Ma 
npomosnpoBaHUfl n ujara KBaHTOBaHMfl. B 
pe3y/ibTaTe AaHHbie BOcnpon3BeAeHHfl 
M3o6pa>KeHkiR BbiAaHDTCH c BbJxoAa cxeMbi 
cyMMnpoeaHMfl 205. 

KaK ynoMMHajiocb Bbiiue, b oSbNHbix 
ycTpoflCTBax TaKoro Tuna cKopocTb 
KOAHpoBaHHfl noTOKa 6ht, reHepupyeMoro 
KOAepoM 65, ycTaHaBJiUBaeTca c{)HKcnpoBaHHoti 
b cooTBeTCTBMM co cKooocTbio nepeAann Mepe3 
nepeAaiou^yio cpeAy 70. Ilpn TaKOM 
orpaHMHeHMn KonnnecTBo reHepupyeMbix 
AaHHbix, T.e. iuar KBaHTOBaHna b cxeMe 106 
KOAepa 65, HaxoAMTCfl noA KOHTponeM . flpyrnMH 
cnoBaMU, HanpuMep, ynpaBneHne 

ocyi^ecTBJiflnocb tbkum o6pa30M, mto KorAa 
HAeT nocneAOBaTeribHocTb cno>KHbix 
M3o6pa>KeHM^, iuar KBaHTOBaHkifl 3aAaeTca 
yBennMeHHbiM aha coKpau^eHMfl KonnnecTBa 
reHepnpyeMbix AaHHbix, TorAa KaK npn Hannnnn 
nocneAOBaTenbHOCTM . 6onee npocTbix 
n3o6pa>KeHnfi iuar KBaHTOBaHMfl yMeHbiuaeTCfl 
Ann yBenHHeHHH reHepupyeMbix AaHHbix c TeM, 
MTo6bJ 6y0ep 109 He nepeno/iHflncfl hjih ero 
coAep>KMMoe He 6bmo HM>Ke ycTaHOBJieHHoro 
npeAena, 6naroAapfl neMy noAAepwMBaeTCH 
4)HKCnpoBaHHafl CKopocTb nepeAaHM. 

COOTBeTCTBeHHO B 06bNHb!X (MSBeCTHblX) 

ycrpowcTBax npn Ha/inHnn nocneAOBaTenbHOCTM 
cno>KHbix n3o6pa>KeHH« tuar KBaHTOBaHkm 
yBexiMMUBaeTCfl, n npn stom yxyAiuaeTcn 
Ka^ecTBO n3o6pa>KeHMfl, TorAa KaK, eonn MMeeT 
MecTO nocneAOBaTeribHocTb npocTbix 

M306pa>KeHHfi, TO UJar KBaHTOBaHHfl 

yMeHbLuaeTCfl. KaK pe3ynbTaT 3Toro, 
oAHHaKOBoro KanecTBa M3o6pa>KeHi/m bo Bcex 
B03MO>KHbix cjiynajix noxiynnTb He yAaeTcq. 

KpoMe Toro, b cnynae perncTpaL^nn noTOKa 
6mt Ha HocnTene perncTpupyeMoro 
n3o6pa>KeHHfl orpaHnneHHo^ eMKoc™ (no 
KorikiHecTBy AaHHbix) bo n36e>KaHne 
3HaMHTe/ibHoro yxyAUJeHMfl KaMecTBa . 

H306pa)KeHMfl OTHOCHTe/lbHO CJlOXHblX 

H3o6pa>KeHMM An« Bcex cnyMaeB 
ycTaHaBnuBaioT BbicoKyio qbuKcupoBaHHyio 
CKopocTb, KOTopan y)Ke He CKa3biBaeTCfl Ha 
KaMecTBe cno>KHbix M3o6paxeHWM, ho npn stom 
yMeHbLuaeTCfl BpeMfl pemcrpaunM. 

CymHOCTb M3o6peTeHMfl. 

flu n petueHu^ ki3no>KeHHbix Bbime npoOneM 
nepBbiM cnoco6 KOAuposaHkm M3o6pa>KeHki^ 
cornacHO HacTOflii^eMy M3o6peTeHMK) BKniOMaeT 
onepaL\nn KOAnpoBaHkin no MeHbiue^ Mepe 
nacTM BxoAHoro BMAeocumana Ann reHepaunn 
nepBbix KOAnpoBaHHbix AaHHbix, onpeAexieHMfl 
cKopoc™ KOAnpoBaHMfl b Ka>KAbi« 3apaHee 
3aAaHHbifi MOMeHT Ha ocHOBe KO^nnecTBa 
AaHHbix b Ka>KAbi& sapaHee 3aAaHHbiM MOMeHT 
cyi^ecTBOBaHUfl nepBbix KOAMpoBaHHbix AaHHbix 
\a o6Li^ero KonnnecTBa ncnorib3yeMbix AaHHbix u 
KOA^pOBaHMfl BxoAHoro BMAeockirHana b KattAbift 
3apaHee 3aAaHHbiii MOMeHT Ha ocHOBe ckopocth 
KOAMpoBaHMfl c TeM, HToGbi renepupoBaTb 
BTopbie KOAMpoBaHHbie AaHHbie. 

BTopofi cnoco6 KOAnpoBaHMfl n3o6pa>KeHMCi 
cornacHO HacToameMy M3o6peTeHMK) 
OT/iHMaeTCfl TeM, mto b nepBOM cnoco6e 
KOAnpoBaHMfl M3o6pa>KeHMfl no MeHbLuefi Mepe 
MacTb BxoAHoro BMAeocnmana KBaHTyeTCfl c 
cjDHKCMpoBaHHbiM ujaroM KBaHTosaHMfl Anfl 
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TpeTHM cnoco6 KOAHpoBaHHn w3o6pa>KeHHM 
comacHo HacTonmeMy H3o6peTeHwo 
omHMaeTcn TeM, mto BKnioMaeT onepai^nn 
3apaHee onpeAe/ineMoro npomo3npyeMoro 
KOAnpoBaHnq win sapaHee 3aAaBaeMoro 
npeo6pa3yiomero KOAnpoBaHun no MeHbwefi 
Mepe nacTM BXOAHoro BHAeocumana Ann 
reHepaL\nn nepBbix K03<}xf)ni4neHTOB AaHHbix, 

KBaHTOBaHMfl 3TMX nepBblX K03Ctx})HlAHeHT0B 

AaHHbix c cfjuKcupOBaHHbiM LuaroM Ann 
reHepaL^kiM (Bbipa6oTKn) nepBbix KBaHTOBaHHbix 
AaHHbix, mto no3BonfleT noABepmyTb nepBbie 
KBaHTOBaHHbie AaHHbie HepaBHOMepHOMy 
KOAnpoBaHHK) (c nepeMeHHotf AnwHofi) Ann 
c|)opMnpoBaHnn nepBoro noTOKa 6mt, 
onpeAe/ieHun ckopocth KOAHpoBaHvin b Ka>KAbiPi 
3apaHee aaAaHHbitf MOMeHT BpeivieHki Ha ocHOBe 
KOJinnecTBa AaHHbix b nepBOM noTOKe 6ut v\ 
o6mero KonnMecTBa npuroAHbix k 
Mcno;ib30BaHH»o AaHHbix, Bbino/iHeHnq 3apaHee 
saAaBaeivioro npomo3npyiomero KOAHpoBaHwn 
u/unw 3apaHee 3aAaBaeMoro npeo6pa3yiomero 
KOAnpoBaHnq BXOAHoro BHAeocnmana Ann 
reHepai^MM BTopwx KosctxfcuqueHTOB AaHHbix, 

KBaHTOBaHUfl 3THX BTOpblX KOSCjXfWLJkieHTOB 

AaHHbix c waroM KBaHTOBaHwn, Bbi6npaeMbiM Ha 

OCHOBe CKOpOCTM KOAMpOBaHkin B Ka>KAblM 

3apaHee 3aAaHHbitf MOMeHT BpeMeHM, Ann 
reHepai^nn BTopbix KBaHTOBaHHbix AaHHbix w 

paapeiiieHMfl BTOpblM KBaHTOBaHHbIM AaHHbIM 

noABepmyTbCfl HepaBHowiepHOMy KOAnpoBaHMio 
(c nepeivieHHO^ AnnHofi) Ann cfcopMwpoBaHkin 
BToporo noTOKa 6mt. 

TpeTkifi cnoco6 KOAHpoBaHkin n3o6pa>KeHMR 
comacHo HacTonmeMy M3o6peTeHwo 
OT/inMaeTCfl TeM, mto b nepBOM cnoco6e 
KOAnpoBaHMfl n3o6pa>KeHi/ifi o6mee KonnnecTBo 
npuroAHbix Ann wcnonb30BaHnn AaHHbix 
nponopL^MOHanbHo pacnpeAenneTcn b Ka>KAbifi 
3apaHee 3aAaHHbifi MOMeHT BpewieHM, 
6/iaroAapn MeMy onpeAenneTcn cKopocTb 
KOAnpoBaHkiq b Ka>KAbiPi 3apaHee 3aAaHHbifi 

MOMeHT BpeMGHM. 

riflTbiii cnoco6 KOAMpoBaHUP M3o6pa>KeHun 
comacHo HacTonmeMy u3o6peTeHMio 
OTjinMaeTcn TeM, mto npn ncnojib30BaHnn 
MeTBepToro cnoco6a KOAnpoBaHMfl M3o6pa>KeHMM 
CKopocTb KOAnposaHMfl onpeAenneTcn b Ka>KAOM 
KaApe Ha ocHOBe KonunecTBa AaHHbix b k3>kaom 
KaApe nepBoro noTOKa 6mt h o6i^ero 
KoriMHecTBa npuroAHbix k ucno/ib30BaHHio 
AaHHbix. 

LUecTOfi cnoco6 KOAwpoBaHwn M3o6pa>KeHHM 
comacHo HaoronmeMy n3o6peTeHWO 
ouiHMaeTCfl TeM, mto npn ocyu^ecTBneHMM 
HeTBepToro cnoco6a KOAnpoBaHnw n3o6paa<eHMfi 
CKopocTb KOAHpoBaHUfl onpeAenneTcn b Ka>KAOfi 
Tpynne kbotjpaxeHHfi (GOP) Ha ocHOBe 
KonnnecTBa AaHHbix M3 cocTaBa no MeHbiuefi 
Mepe nacTM Ka*Aotf GOP, cocTonmefi H3 
MHOKecTBa KaApoB H3 nepBoro noTOKa 6ht h 
oSu^ero Konn^ecTBa npuroAHbix k 

HCn0/lb30BaHMK3 flaHHblX. 

CeAbMO« cnocoG KOAHpoBaHun 
n3o6pa>KeHM^ comacHo HacTonmeMy 
M3o6peTeHHK> oTJinnaeTCfl TeM, mto npu 
McnonbsoBaHMM ujecToro cnoco6a CKopocTb 
KOAnpoBaHMfl b KawAofi ri/I onpeAenneTcn Ha 
ocHOBe KonnMecTBa AaHHbix, oTHOcnmwccn k 
n3o6pa>KGHMK) l 3aKOAnpOBaHHOMy BHyrrpn KaApa, 
n npomo3npyeMOMy BnepeA ko am pOBa h h o My 
M3o6pameHMio H3 cocraBa l~H. 

BOCbMOM CnOC06 KOAMpOBaHMfl H306pa>KeHMM 

comacHo HacTo«meMy M3o6peTeHwo 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



uui fMac i on i oiyi , iiu i \ytv\ iriuiuJiDouoanMKi 

MeTBepToro cnoco5a koa^PO Banna o6mee 
KonnMecTBO npuroAHbix AaHHbix 

nponopi^noHa/ibHO pacnpeAenfleTcn b 
3aBHCMMOCTM OT KOJIHHeCTBa AaHHbix b nepBOM 
noTOKe 6mt b Ka>KAbi« OTpe30K BpeMeHn, Ha 
ocHOBe Mero CKopocTb KOAnpoBaHnn 
onpeAenaeTCfl b Ka)KAbi« 3aAaHHbii^ OTpe30K 

BpSMGHM. 

fleBHTbiw cnoco6 KOAnpoBaHnw M3o6pa>KeHHM 
comacHo HacTonoieMy n3o6peTeHMio BKniOMaeT 
onepaL^nn onpeAeneHnn npeAena KOA^poBaHnfl 
b Ka>KAOM 3apanee 3aA3HHOM MaccnBe 
M3o6pa>KeHHfl bo bxoahom snAeocnrHane, 

yCTaHOBKM CKOpOCTkl KOAHpOBaHH« B Ka>KAOM 

3apaHee 3aAaHHOM MaccuBe M3o6pa>KeHkifl Ha 
ocHOBe npeAena KOAnpoBaHMfl n o6iAero 
KonnMecTBa npuroAHbix AaHHbix n BbinonHeHkifl 
KOAnpoBaHun BXOAHoro BHAeocuma/ia TaKHM 

06pa30M, MTO CKOPOCTM KOAnpOBaHMH 
COOTBeTCTBeHHblX M3CCMB0B H306pa)KeHMfl 

cooTBeTCTByiOT ycTaHoaneHHOM cxopoc™ 
KOflnpoBaHnw Ann Ka>KAoro MaccuBa 
H3o6pa>KeHWfl. 

flecflTbift cnoco6 KOAnpoBaHMfl M3o6pa>KeHMM 
comacHo HacTonii^eMy n3o6peTeHMio 
OTjikiMaeTcn TeM, mto npn ncnonb30BaHkin 
AeBflToro cnoco6a sapaHee 3aAaBaeMbiM 

M3CCMB0M M306pa>KeHMfl AB/lfleTCfl KaAp. 

OAMHHaAL^aTbiM cnoco6 KOAnpoBaHnn 
M3o6pa>KeHM^ comacHo HacTOHii^eMy 
H3o6peTeHHio oTnuMaera TeM, mto npn 
ocyiMecTBTieHnn AeB«Toro cnoco6a 
KOAupoBaHMfl 3apaHee 3aAaHHbiM MaccMBOM 
M3o6pa>KeHMfl Bbi6npaeTcn TH, cocTOfliAan M3 
MHOKeCTBa KaApoB. 

flBeHaAi^aTbivi cnoco6 KOA^poBaHnn 
n3o6pa>KeHM^ comacHo HacToniAeMy 
n3o6peTeHnio OTnunaeTCfl TeM, mto npn 
ocy ii\ecT bji e h n n AeB^Toro cnoco6a 
KOAMpoBaHMfl n3o6pa>KeHMfl BbinonHneTCfl 
3apaHee 3aAaBaeMoe npomo3npyioii^ee 
KOAMpoBaHMe n/nnn 3apaHee 3aAaBaeMoe 
npeo6pa30BaTenbHoe KOA^pOBaHne no 
MeHbLiieM Mepe Mac™ BXOAHoro BnAeocumsina 
Ann 0opMnpoBaHnn K03C|)cj3ML\neHTHbix AaHHbix 

H KB3HTOBaHHfl 3TMX A3HHblX C $MKCMpOBaHHblM 

ujaroM Ann onpeAeneHi/m npeAena 
KOAnpoBaHMfl. 

nepBoe ycTpoficTBO Ann KOAnpoBaHnn 
ki306pa>KeHM^ comacHo HacTonu^eMy 
n3o6peTeHH»o coAepx^T nepBoe KOAMpyiou^ee 
cpeACTBo Ann KOAnpoBaHnn no MeHbiueft Mepe 
MacTM BXOAHoro BMAeocnrHana n nocneAy torero 
reHepwpoBaHUH nepBbix koah po Ba h h bix AaHHbix, 
cpeACTBo ynpaaneHnn KOAnpOBaHneM Ann 
onpeAeneHHH ckopoctm KOAnpoBaHnn b Ka>KAbiCi 
3apaHee 3aAaBaeMbi^ 0Tpe30K BpeMeHVi Ha 
ocHOBe HarikiMMfl b Ka>KAbin 3apaHee 
3aAaBaeMbiM momcht KonnMecTBa nepBbix 
KOAnpoBaHHbix AaHHbix, nocTynaiou^nx ot 
nepBoro KOA^pyioiAero cpeACTBa, n o6unero 
KonnMecTBa npuroAHbix k Mcnonb30BaHMio 
AaHHbix n BTopwe KOAnpoBaHHbie AaHHbie Ann 
KOAnpoBaHMfl BXOAHoro BWAeocMma/ia b Ka)KAbiM 
sapaHee 3aAaBaeMbiR OTpe30K BpeMeHM Ha 
ocHOBe ckopoctm KOAHpOBaHHfl, 3apaHee 
3aAaBaeMO^ b Ka>KAbiCH OTpe30K BpeMeHn 
cpeACTBOM ynpaB^eHnn KOAnpoBaHneM Ann 
reHepnpoBaHnn BTopbix KOAMposaHHbix AaHHbix. 

BTopoe ycTpoMCTBO KOAnpoBaHnn 
M3o6p£DKeHnn cor/iacHO HacToniqeMy 
M3o6peTeHMio oTJinMaeTcn TeM, mto b nepBOM 
ycTpOMCTBe KOAnpoBaHMn M3o6paxeHnn nepBoe 
KOAnpy^iAee cpeACTBo coAep>KviT cpeACTBo 
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MeHbLueii Mepe nacTH BXOAHoro BMAeocMmana c 
cfjuKCvipoBaHHbiM ujaroM. 

TpeTbe ydpo^CTBo KOAnpoBaHun 
n3o6pa)KeHMft comacHo HacTonmeMy 
n3o6pa>KeHMK) OT/iUMaeTCfl TeM, mto npn 5 
ncnoxib3yeMOM nepBOM ycTpoficTBe 
KOAnpoBaHun M3o6pa)KeHMfl cpeACTBO 
ynpaaneHkiH KOflnpoBaHneM ocymecTBnneT 
nponopi^noHaiibHoe pacnpefle/ieHne o6mero 
KonnMecTBa npuroAHbix AaHHbix b 3aBncwvioc™ /(? 
ot HajiMHMfl onpeAeneHHoro KonnHGCTBa AaHHbix 
b KawAbifi 3apaHee 3aAaHHbifi MOMeHT (0Tpe30K) 
BpeMeHM c t©m, hto6h onpeAennTb cKopocTb 
KOAnpoBaHUfl b Ka^KAbJM 3apaHee 3aAaBaeMbifi 
OTpe30K BpeMeHM. 

MeTBeproe ycTpotfcTBO KOAHpoBaHMfl 15 
H3o6pa>KeHnfi cornacHo HacTOflujeMy 
n3o6peTeHnio coAepwuT cpeACTBO 
KOAnpoBaHUA, cnyacamee Ann Bbino/iHeHUfl 
3apaHee 3aAaBaeMoro nporH03npytoiAero 
KOAnpoBaHUR n/nnn 3apaHee 3aAaBaeivioro 
npeo6pa30BaTenbHoro KOAwpoBaHkm no 20 
MeHbiueM Mepe MacTn BXOAHoro BHAeocMrHana 
Ann reHepupoBaHun KOSCfxjMLiMeHTHbix AaHHbix, 
nepBoe KBaHTyiomee cpeACTBO nnn 

KBaHTOBaHMW PiepBblX KO304)HmieHTHblX 

AaHHbix, nocTynajomux c nepBoro KOAMpyioLnero 

CpeACTBa, C 0MKCMpOBaHHblM uiaroM 25 

KBaHTOBaHMfl Ann Bbipa6aTbiBaHkin nepBbix 
KBaHTOBaHHbix AaHHbix, nepBoe cpeACTBO 
HepaBHOMepHoro KOAHpOBaHMfl (c nepeMeHHofi 
A/whoA) Ana o6ecneneHkm bosmoxhoctm Ann 
KBaHTOBaHHbix AaHHbix, npnxoAfliAMX c nepBoro 3Q 
cpeACTBa KBaHTOBaHUfl, noABepmyTbefl 
HepaBHOMepHOMy KOA^ipoBaHi/ito (c nepeMeHHoft 
AHmho^) Ann 0opMnpoBaHMfl nepBoro noTOKa 
6mt, cpeACTBO ynpaaneHMn KOAMpoBaHneM Ann 
onpeAeneHi/m ckopocth KOA^poBaHUfl b Ka>KAbiPi 
3apaHee saAaBaeMbifi 0Tpe30K BpeMeHu Ha 35 
ocHose KonnMecTBa AaHHbix b nepBOM noTOKe 
6ht, nocTynaioLneM c nepBoro cpeACTBa 
HepaBHOMepHoro KOAnpoBaHMfl (c nepeMeHHOfi 
AHmhom), m o6mero KonnnecTBa npuroAHbix Ann 
Mcnorib30BaHkifl AaHHbix, BTopoe KOAvipyioiAee 
cpeACTBO, cnyKaL^ee aha BbinonHeHun 3apaHee 40 
3aAaBaeMoro npomo3npyiOLAero KOAnpoBaHkin 
n/nnn npomosnpyiomero npeo6pa30BaTenbHoro 
KOAupoBaHHH BXOAHoro BMAeocMmana Ann 

BbipaCOTKM BTOpblX K03Cf)C{)HUHeHTHblX AaHHblX, 

BTopoe cpeACTBO KBaHTOBaHkm, KBaHTyfoi^ee 
BTopbie KO3Cf)0MmMeHTHbie AaHHbie c BbixoAa 
BToporo cpeACTBa KOAwpoBaHMn c waroM 
KBaHTOBaHun, 3aAaBaeMbiM Ha ocHOBe CKopoc™ 
KOAMpoBaHkin b Ka>KAbiM 3apanee 3aAaBaeMbifi 
OTpe30K BpeMeHH cpeACTBOM ynpaeneHMfl 

KOAHpOBaHHeM AHfl BbipaOOTKM BTOpblX 
KBaHTOBaHHbix AaHHblX, H BTOpoe CpeACTBO 

HepaBHOMepHoro KOAnpoBaHMfl (c nepeMeHHotf 

AnMHO^), n03BOTlfllOlAee BTOpbIM KBaHTOBaHHbIM 

AaHHbiM c BbixoAa KBaHTyiomero cpeACTBa 
npofl™ KOAnpoBaHne c nepeMeHHOM ahmhom 
Ann 4>opMnpoBaHMfl BToporo noTOKa 6mt. 55 

riflTOe yCTpOfiCTBO KOAHpOBaHUfl 

M3o6pa>KeHMfl comacHo HacTonmeMy 
M3o6peTeHHio OTjiMHaeTCfl TeM, mto npu 
ncnoiibsoBaHHH MeTBepToro ycTpoifcTBa 
KOAnpoBaHMR cpeACTBO ynpaBneHMfl 
KOAMpoBaHkieM onpeAenneT CKopocTb 60 

KOAMpOBaHHfl B K3)KAOM KaApe Ha OCHOBe 

KonnnecTBa AaHHbix b Ka>KAOM KaApe nepBoro 
noTOKa 6mt m oGu^ero KonnnecTBa npuroAHbix 
AaHHbix. 

UlecToe ycTpotfCTBO KOAnposaHUfl 
nsoepaxeHMCi cornacHo HacTonmeMy 
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ncnonb30BaHMH HeTBepToro ycTponcTBa 
KOAnpoBaHun cpeACTBO ynpaexieHMfl 
KOA^poBaHneM onpeAe/ineT CKopocTb 

KOAMpOBaHUfl B Ka)KAO« rVI Ha OCHOBe 

KonnnecTBa AaHHbix no KpaflHefi Mepe b MacTM 

Ka>KAOM TM, COCTOfllUe^ M3 MHO^eCTBa KSAPOB B 

nepBOM noTOKe 6mt, u b o6u^eM KonnnecTBe 
npuroAHbix AaHHbix. 

CeAbMoe ycTpowcTBo KOAnposaHnw 
ki3o6paxeHnPi comacHo HacTO^iAeMy 
ii3o6peTeHMK) OTnuMaeTcn TeM, hto npn 
ncno/ib30BaHMM mecToro ycTpoflcTBa 
KOAupoBaHun H3o6paxeHMM cpeACTBO 
ynpaeneHUfl KOA^poBaHneM onpeAenweT 

CKOpOCTb KOAMpOBaHMfl B Ka)KAO« VA Ha OCHOBe 
KOnHMeCTBS AaHHblX B 3aK0AHP0BaHH0M BHyTpn 

KaApa n3o6pa>KeHHM n nporno3npoBaHHO 
3aKOAnpOBaHHOM BnepeA M3o6pa^<eHMn b rn. 

BoCbMOe yCTpO^CTBO KOA^pOBaHMfl 

n306pa>KeHMtf comacHo HacTOflineMy 
M3o6peTeHnio cpeACTBO ynpaBneHUfl 
KOAnposaHneM nponopi^MOHanbHo 
pacnpeAenfleT o6u4ee KonnnecTBo npuroAHbix 

AaHHblX B 38BHCHM0CTM OT KOJlUMeCTBa AaHHblX B 

nepBOM noTOKe 6mt b Ka>KAbiM 3apaHee 
3aAaBaeMbiM 0Tpe30K BpeMeHM, onpeAe/iflfl 

T3KMM 06pa30M CKOpOCTb KOA^pOBaHMfl B 

Ka>KAbiM 3aAaBaeMbiM momght BpeMeHM. 

fleBflTOe yCTpOMCTBO KOAMpOBaHMfl 

M3o6pa>KeHMfl cornacHo HacTOfliAeMy 

M306peTeHMK) COAep>KMT CpeACTBO BbNMCneHMfl 

npeAena, cnyxaiMee Ana pacMeTa 
(onpeAeneHMJi) npeAena KOAnpoBaHun b Ka)KAOM 
3apaHee 3aAaBaeMOM MaccMBe M3o6pa>KeHMfl 
BXOAHoro BMAeocMmana, cpeACTBO ycTaHOBKM 
ckopoctm KOAnpoBaHMfl, cnyxaLAee aha 

yCTaHOBKM CKOpOCTM KOAMpOBaHMfl B Ka)KAOM 

3apaHee 3aAaBaeMOM MaccMBe M3o6pa>KeHMP Ha 
OCHOBe noKa3aTejieft npeAena KOAnpoBaHn^, 
nocTynaiomMx co cpeACTBa BbiHMcneHMfl 
npeAena n o6LAero KonMnecTBa npMroAHbix k 
ncnonb30BaHMK) AaHHbix, m KOAHpyiou^ee 

CpeACTBO, AaiOIASe BO3MO)KH0CTb BXOAHOMy 

BkiAeocurHany npoMTM KOA^poBaHMe TaKMM 

06pa30M, HTO CKOpOCTH KOAMpOBaHMfl 
COOTBeTCTByiOlAMX MaCCMBOB M306pa)KeHMfl 
HaXOAflTCfl B COOTBeTCTBMM CO CKOpOCTbK) 

KOAMpoBaHMfl Ka>KAoro MaccMBa MSoGpaxeHMfl, 

yCTaHOBneHHO^ CpeACTBOM yCTaHOBKM CKOpOCTM 
KOAMpOBaHMfl. 

fleCflTOe yCTpOMCTBO KOAMpOBaHMfl 

M3o6pa>KeHMfl comacHo HacToniAeMy 
M3o6peTeHMio oTnMHaeTcn TeM, mto npM 

MCnonb30BaHMM A©BflTOrO yCTpOMCTBa 
KOAMpOBaHMfl M3o6pa>KeHMn cpeACTBO 
BbNMcneHMfl noMex onpeAenaeT (npeAen) 
KOAnpoBaHMfl Anfl Ka>KAoro KaApa. 

OAUHHaAUaToe ycTpoC^CTBo A/ifl 
KOAnpoBaHUfl M3o6pa>KeHMM cornacHo 
HacTOflu^eMy M3o6peTeHMK) OTnunaeTcn TeM, hto 
cpeACTBO BbNHcneHun onpeAenneT (npeAen) 
KOAMpOBaHMK) Ann Ka>KAO^ TH, C0CT0*mefi M3 
MHo>KecTBa KaApoB. 

flBeHaAuaToe ycTpoficTBO KOAnpoBaHMfl 
M3o6pa>KeHMfl cornacHo HacTOfli^eMy 
M3o6peTeHMK> oTnunaeTCfl TeM, hto npM 
ncnonb30BaHnn A^BflToro ycTpoi^CTBa 

KOAMpOBaHMfl M306pa>KeHMfl cpeACTBO 

BbNMcneHMfl npeAena BbinonHneT 3apaHee 
saAaBaeMoe npomosnpyioinee KOAnpoBaHne 
M/Mnn 3apaHee 3aAaBaeMoe 

npeo6pa30BaTenbHoe KOAHpoBaHMe no 
MeHbiiie^ Mepe nacTM BXOAHoro BMAeocMrHana 
Ann Bbipa6aTbiBaHMH K03c|)ct)Mi4neHTHbix AaHHbix 
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0HKCMpOB3HHOM LUare KBaHTOBaHMf), Ha OCHOBe 

nero BbiMMCJineTCfl (onpeAenaeTca) npeAen 

KOAHpOBaHUfl. 

nepBbiPi HocMTenb HH(J)opMauMM Ann 
pervicTpai^nn n3o6pa>KeHnn comacHO 
HacTOflineMy M3o6peTeHMK) OT/iMHaeTcn TeM, mto 
pervicTpupyeTCfl (3anucbiBaercfl) BTopofi noTOK 
6mt, nojiynaeMbiM nyTeM KOAnpoBaHUfl no 
KpaviHevi Mepe Mac™ BXOAHoro BMAeocMmana 
Ann reHepai4MM nepBbix ko am po Ba h h bix AaHHbix, 
no KOTopbiM onpeAenaioT cKopocTb 
KOAnpoBaHUfl b KawAbitf 3apawee saAaBaeMbifl 

0Tpe30K BpeMeHM Ha OCHOBe HaJlMMMfl B KaWAblfi 

3apaHee 3aAaBaeMbiM 0Tpe30K BpeMeHM 
KOjiHHecTBa nepBbix ko a m po Ba h h bix AaHHbix m 
o6mero KonkmecTBa npuroAHbix Ana 

MCnOJ1b30BaHMfl AaHHbix c TeM, MT06bl 

KOAupoBaTb bxoahom BMAeocMrHan b KaxAbM 
3apaHee 3aAaBaeMbifi OTpe30K BpeMeHM Ha 

OCHOBe KOAMpOBaHHblX ASHHblX. 

BTopoCi HocMTenb nHC})opMa4MM Anfl 
perncTpai4Mn (3anncn) M3o6pa>KeHMfl comacHO 
HacTOflu^eMy n3o6peTeHMio OTnunaeTCfl TeM, mto 
perncTpupyeTcn btopom noTOK 6mt, nonynaeMbix 
nyTeM BbinonHeHMfl 3apaHee saAaBaeMoro 
npomo3Mpyioii^ero KOAnpoBaHUfl v\lmv\ 3apaHee 
3aAaBaeMoro npeo6pa30BaTe/ibHoro 
KOAnpoBaHMfl no KpatfHefi Mepe Mac™ BXOAHoro 
BMAeocMmana aha Bbipa6oTKM nepBbix 
K03cf)cf)HL^neHTHbix AaHHbix m nocneAyiomero 

KBaHTOBaHMfl 3TMX AaHHblX C CjDUKCkipOBaHHblM 

tuaroM KBaHTOBaHMfl c TeM, MTo6bi nonyMHTb 
nepBbie KBaHTOBaHHbie AaHHbie, KOTopwe 
nonynaT B03MO>KHOCTb noABepmyTbca 
HepaBHOMepHOMy KOAnposaHHK) (c nepeMeHHofi 
AnnHOii) Ann qtopMMpoBaHMfl nepBoro noTOKa 
6ht, no KOTopoMy onpeAenaeTca CKopocTb 
KOAMpoBaHUfl b Ka>KAbiM 3apaHee 3aAaBaeMbitf 

OTpe30K BpeMeHM Ha OCHOBe KOJIMMeCTBa 

AaHHbix B nepBOM noTOKe 6mt m o6mero 
KonnnecTBa npuroAHbix k ncnonbsoBaHMio 

AaHHblX C TeM, HT06bl 3aTeM BbinonHHTb 

3apaHee 3aAaBaeMoe npomosMpyiomee 
KOAnpoBaHne m/mjim 3apaHee 3aAasaeMoe 
npeo6pa30BaTenbHoe KOAMpoBaHMe BXOAHoro 
BMAeocMmana Ana Bbipa6oTKn BTopwx 
KosctxfiMmieHTHbix AaHHbix m mx nocneAyiomero 
KBaHTOBaHkin c cpuKCupoBaHHbiM tuaroM, 
3aAaBaeMbiM Ha OCHOBe ckopoctm KOAnposaHUfl 
b Ka>KAbi^ sapaHee 3aAaBaeMbiH OTpesoK 
BpeMeHu, m nocjieAyiome^ Bbipa6oTKH BTopbix 
KBaHTOBaHHbix AaHHbix, KOTopwe nonyMaT 
B03MO)KHocTb npofi™ HepaBHOMepHoe 
KOAnpoBaHne (c nepeMeHHOM AnMHOfi). 

TpeTMfi HocMTenb MHtfcopMaLjMM Ann 
perncTpaL^nn (3anncn) n3o6pa>KeHMfl comacHO 
Hacroflii^eMy M3o6peTeHMio oT/innaeTcn TeM, hto 
Ha perncTpaL^MK) BbiBOAflTCfl KOA^poBaHne 
AaHHbie, nonyneHHbie npn onpeAeneHMM 
npeAena KOAwpoBaHMH b k3>kaom sapaHee 
saAaBaeMOM MaccuBe M3o6pa>KeHHfl bo 
bxoahom BMAeocHmane c TeM, HTo6bi 

yCTaHOBMTb CKOpOCTb KOAMpOBaHMfl B Ka)KAOM 

3apaHee 3aAaBaeMOM MaccuBe M3o6pa>KeHMfl Ha 
ocHOBe noKa3aTeneR npeAena KOAnpoBaHM« m 
KonnnecTBa npnroAHbix k ncnonb30BaHMK> 
AaHHbix n BbinonHHTb KOAwpoBaHuie bxoahopo 
BMAeocnmana TaKMM o6pa30M, mto6w ckopoctm 

KOAHpOBaHMfl COOTBeTCTByKDlMHX M3CCHBOB 
U306pa>KeHHfl HaXOAHnHCb B COOTBeTCTBMM c 

ycTaHOBneHHofi Ana Ka>KAoro MaccMBa 
n3o6paxeHMfl CKopocrwo KOAMpoaaHMfl. 

B cooTBeTCTBMM c nepBbiM cnoco5oM 
KOAMposaHMfl M3o6paxeHMfl comacHO 
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KOAHpoBaHMfl b Kax<AbiM 3apaHee 3aAaHHbiM 
OTpe30K BpeMeHM onpeAenneTCfl Ha ocHOBe 
KoriMHecTBa AaHHbix b KaxAtJM sapaHee 
3aAaBaeMbiM 0Tpe30K BpeMeHM H3 HMcna nepBbix 
KOAMpoBaHHbix AaHHbix, nojiynaeMbix nyTeM 
KOAMpoBaHMfl no KpaMHeM Mepe nacTM BXOAHoro 
BMAeocMmana, m o6iuero KonMMecTBa 
npMfOAHbix AaHHbix Ann AanbHei^iuero 
KOAMpoBaHM^ BXOAHoro BMAeocumana b Ka>KAbiM 
aapaHee 3aAaBaeMbiPi oTpesoK BpeMeHM Ha 
ocHOBe onpeAeneHHOM ckopocth KOAMpoBaHMfl m 
An« nocneAytomero Bwpa6aTbiBaHMfl BTopwx 

KOflUpOBaHHblX AaHHblX. 

B COOTBeTCTBMM C TpeTbMM CnOC060M 

KOAMpoBaHMfl M3o6paKeHM« comacHO 
HacTOflu^eMy M3o6peTeHMio npM ocymecTBneHMM 
nepBoro cnoco6a KOAMpoaaHMn M3o6pa>KeHMfl 
o6mee KOJiMMecTBO npMroAHbix AaHHbix 
nponopuMOHanbHO pacnpeAenfleTCfl b 

33BMCMMOCTM OT KOnMHeCTBa AaHHblX B Ka>KAblfl 

3apaHee 3aAaBaeMbiM oTpe30K BpeMeHM Ann 
onpeAe^eHMfl ckopoctm KOAMpoBaHMn b Ka>KAbiM 
3apaHee 3aAaHHbifi oTpesoK BpeMeHM Ann 
AanbHe^Luero koampob3hmp BXOAHoro 
BMAeocMmana b Ka>KAbiM 3aAaHHbiM oTpesoK 
BpeMeHM Ha ocHOBe onpeAe/ieHHOM ckopoctm 

KOAMpOBaHMfl M fiy\9\ Bbipa6aTblBaHHfl BTOpblX 
KOAHpOBaHHblX AaHHbix. 

B COOTBeTCTBMM c MeTBepTbiM cnoco6oM 
KOAMpOBaHMfl M3o6pa>KeHM» comacHO 
HacTOfliAeMy M3o6peTeHMio CHa^ana no KpatfHetf 
Mepe TonbKo nacTb BXOAHoro CMFHana 
noABepraeTcn nocneAOBaTenbHO 3apaHee 
saAaBaeMOMy nporH03MpyK)LAeMy KOAMposaHMio 
M/MnM 3apaHee 3aAaBaeM0My 

npeo6pa30BaTeribHOMy KOflnpoBaHHK), 
o6pa6oTKe b BMAe KBaHTOBaHMfl m 
HepaBHOMepHOMy ko am poBa h n io (c nepeMeHHOM 
AnMHOM) npM c{)MKCMpOBaHHOM mare 
KBaHTOBaHMfl Bbipa6oTKM nepBoro noTOKa 
6mt m onpeAeneHMfl ckopoctm ko am po Ba h m n Ha 
ocHOBe KonMnecTBa AaHHbix b nepBOM noTOKe 
6mt m oGiAero KonMMecTBa npMroAHbix AaHHbix. 
3aTeM Ann qbopMMpoBaHMfl BToporo noTOKa 6mt 
Becb bxoahom" BMAeocMman noABepraeTcw 
o6pa6oTKe b BMAe 3apaHee 3aA3BaeMoro 
npomosMpyiomero KOAMpoBaHMfl M/MnM sapaHee 
3aA3BaeMoro npeo6pa30BaTenbHoro 

KOAMpOBaHM^, KBaHTOBaHHfl M KOAMpOBaHMK) C 

nepeMeHHO^ AnHHoH npn cpMKCMpoBaHHOM luare 
KBaHTOBaHMW, ycTaHaBJiMBaeMoro Ha OCHOBe 
ckopoctm KOAMpoBaHMfl b Ka)KAbi^ 3apaHee 
3aAasaeMbiM OTpe30K BpeMeHM. 

B COOTBeTCTBMM c nflTbiM cnoco6oM 
KOAMpoBaHMfl M3o6pa>KeHMM comacHO 
HacTOflineMy M3o6peTeHMio npM ocyu^ecTBneHMM 
neTBepToro cnoco6a KOflMpoaaHMfl M3o6paxeHMM 
comacHO HacTOfliAeMy M3o6peTeHMK) CKopocTb 
KOAMpoBaHMfl onpeAenneTC^ b Ka>KAOM KaApe Ha 
OCHOBe KonMnecTBa AaHHbix b oahom KaApe 
noTOKa 6mt m oGmero KonMnecTBa npMroAHbix 
AaHHbix. 3aTeM Ana qbopMMpoBaHMfl BToporo 
noTOKa 6mt bxoahom BMAeocMman noAsepraeTCfl 
3apaHee 3aAaBaeMOMy npomo3MpyiOLAeMy 
KOAMpoBaHMfo m/m/im 3apaHee saAaBaeMOMy 
npeo6pa30BaTenbHOMy KOAMpOBaHMio, a TaiOKe 
o6pa6oTKe KBaHTOBaHMeM m HepaBHOMepHbiM 
KOAMpoBaHMeM (c nepeMeHHOM AnnHOM) npM 

4)MKCMpOBaHHOM ILiare KBaHTOBaHMfl, 

saAaBaeMOM Ha ocHOBe ckopoctm KOAMpoBaHMH 
b Ka>KAOM KaApe. 

B COOTBeTCTBMM c LuecTbiM cnoco6oM 
KOAMpoBaHMH M3o6pa>Ke h m m comacHO 
HacTOfliAeMy M3o6peTeHMK> 6epyT 3a ocHOBy 
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m onpeAennioT cKopocTb KOAnpoBaHi/m b Ka^Aoti 
rn Ha ocHOBe KOJinMecTBa AaHHbix no MeHbwetf 
Mepe b MacTM ksokrom TH, cocronmetf M3 
MHo>KecTBa KaApoa nepBoro noTOKa Out, h 
o6mero KonnHGCTBa npwroAHbix AaHHbix. 

B cooTBeTCTBUki c ceAbMbiM cnoco6oM 
KOAwpoBaHMfl M3o6paxeHMtf cornacHo 
HacTOflineMy n3o6peTeHHio 3a ocHOBy 5epyT 
niecTotf cnoco6 KOAnpoBaHun n3o6pajKeHnn m 
onpeAermiOT CKopocTb KOAnpoBaHMfl b na>KAOM 
l~H Ha ocHOBe KO/ikiMecTBa AaHHbix 
OTHOCMTe/ibHO 33KOAMpOBaHHoro BHyTpn KaApa 
M3o6pa^<eHMfl h npomo3npoBaHHoro BnepeA 
n3o6paxeHM« b cociaBe HA. 3aTeM bxoahoA 
BMAeocumaji noABepraeTpa o6pa6oTKe b bmag 
(Ann cf>opMnpoBaHUfl BToporo noTOKa 6mt) 
aapaHee aaAaBaeMoro npomo3Mpyioinero 
KOAMpoBaHkin ki/kiriM 3apaHee 3aAaBaeivioro 
npeo6pa30BaTenbHoro KOAnpoBaHM^, 

KBaHTM3ai4HH C $i4KCUpOBaHHbJM LuaroM, 

3aAaBaeMbiM Ha ocHOBe ckopocth KOAMpOBaHMH 
b KaacflOM TM, a Ta»OKe o6pa6oTKe KOflnpoBaHneM 
c nepeMeHHoft anwHow. 

B COOTBeTCTBMM C BOCbMbIM CnOC060M 

KOAnpoBaHMfl M3o6paxeHM« comacHO 
HacTOflii^eMy M3o6peTeHMK) 3a ocHOBy 6epyT 
neTBepTbifi cnoco6 KOAnpoBaHMfl M3o6pa>KeHMfi 
n o6mee KOJinnecTBO npuroAHbix k 
ncnoribsoBaH^K) AaHHbix nponop^MOHanbHO 
pacnpeAeriflK)T b 3aBMCMMOCTM ot KonnMecTBa 
ABHHbix b nepBOM noTOKe 6mt b Ka>KAbiM 3apaHee 
3aAaBaeMbiM 0Tpe30K BpeMeHM Ana 
onpeAeneHkin ckopoctm KOAMpoBaHMH b Ka>KAbiM 
sapaHee 3aAaBaeMbifi OTpe30K BpeMeHM. 3aTeM 
Ana <J)opMnpoBaHi/m BToporo noTOKa 6mt 
bxoahom BHAeocurHan noABepraeTCH o6pa6oTKe 
b BUfle 3apaHee 3aAasaeMoro nporH03npyiomero 
KOAMpoBaHM^ m/mjim sapaHee 3aAaBaeMoro 
npeo6pa30BaTenbHoro KOAnpoBaHMfl, 
KBaHTM3ai4nn c cfDUKcupoBaHHbiM tuaroM 
KBaHTM3aL^nn, 3aAasaeMbiM Ha ocHOBe ckopoctm 
KOAnpoBaHMfl b Ka>KAbi& 3apaHee 3aAaBaeMbifi 
OTpe30K BpeMeHM m KOAnpoBaHUfl c nepeMeHHOM 

AnMHOM. 

B cooTBercTBMM c A©B«TbiM cnoco6oM 
KOAnpoBaHMfl M3o6pa>KeHMCi comacHO 
HacTOflLMeMy n3o6peTeHMK) npeAen 
KOA^poBaHki^ b Ka^AOM aapaHee aaAaBaewoM 
Maccuse n3o6pa>KeHHfl bo bxoahom 
BHAeocMmane onpeAermiOT Ana ycTaHOBneHMH 
CKopocTH KOAnpoBaHMfl b k3)kaom 3apaHee 
3aAaBaeM0M MaccuBe M3o6pa>KeHMH Ha ocHOBe 
noKa3aTenePi npeAena KOAnpoBaHMfl m o6u^ero 
KonnqecTBa npuroAHbix k ncnonb30BaHMio 
AaHHbix. 3areM bxoahom BkiAeocumaJi 

KOAHpyeTCfl T3KHM 06pa30M, HTO CKOpOCTM 

KOAnpoBaHMfl b cooTBeTCTByioL^MX MaccMBax 

M306pa>KeHMfl HaXOA^TCfl B COOTBeTCTBMM C 

ycraHOBJieHHOM CKopocTbK) KOAnpoBaHUfl Ana 
Ka>KAoro MaccMBa n3o6pax<eHHPi. 

B cooTBeTCTBMM c AecfiTbiM cnoco6oM 
KOAnpoBaHMfl M3o6pa>KeHMfl cornacHo 
HacTOfli^eMy M3o6peTeHMK) 3a ocHOBy 6epyT 
AeBflTbift cnoco6 KOAMpoBaHkin n3o6pa>KeHn^ m 
onpeAe/iflwrr noMexn KOAnpoBaHura atia Ka>KAoro 
KaApa BXOAHoro BMAeocurHana aha 
onpeAeiieHUfl CKopocTH KOAnposaHUfl b Ka>KAOM 
KaApe. 3aTeM bxoahom BMAeocuman 

KOAMpyeTCfl TaK, MTO CKOpOCTM KOAHpOBaHUfl 
COOTBeTCTByJOlAMX KaAPOB COOTBeTCTByiOT 
yCTaHOBTieHHO^ CKOpOCTM KOAHpOBaHUfl B 

KaacAOM KaApe. 

B cooTBeTCTBUM c OAHHHaALjaTbiM cnoco6oM 
KOAnpoBaHUfl n3o6pa>KeHHM 3a ocHOBy CHOBa 
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^cpy i fj<aon i curt 01 iuouu in ui ijjc^cj mnj i i iujaji 

KOAHpOBaHMR B KBM^O^ (l/l BXOAHOrO 

BMAeocvirHajia a^a onpeAe/ieHM« ckopocth 
KOAnpoBaHnw b Ka>KAOM (l/l. 3aTeM bxoahom 
BMAeocMman KOAMpyeTca TaK, hto ckopoctm 
KOAMposaHMfl b Tpynnax H3o6pa)KeHMfi 

HaXOAHTCfl B COOTBeTCTBMM C yCTaHOBJieHHOM 
Anfl Ka^<AOM rM CKOpOCTbK) KOAMpOBaHMfl. 

B COOTBeTCTBMM c ABeHaAi^aTbiM cnoco6oM 
KOAMpoBaHMfl M3o6paxeHMM comacHO 
HacTowiMeMy M3o6peTeHMK) Taiwe sa ocHOBy 
6epyT AeBHTbitf cnoco6 KOAMposaHMfl 

M306pa>KeHHM ) M KOdCtXlMLJMeHTHbie ABHHbie, 

nonynaeMbie nyTeivi 3apaHee 3aAaBaeMoro 
npomo3MpyKDmero koampob3hmr m/mjim 3apaHee 
3aAaeaeMoro npeo6pa30BaTenbHoro 
KOAnpoBaHMfl no MeHbiueM Mepe nacTM BXOAHoro 

BMAeOCMmaiia, KBaHTyiOT C Cf)MKCMpOBaHHblM 

tuaroM pfln onpeAe/ieHMfl TaKMM o6pa30M 
npeAenbHbix noKa3aTeneM. 3aTeiw bxoahoR 
BMAeocMrHan KOAMpyeTCfl TaK, mto ckopoctm 

KOAMpOBaHMfl COOTBeTCTByiOlAMX MaCCMBOB 
M306pa)KeHM« nOAASP>KMBaK)TCfl B COOTBeTCTBMM 
CO CKOpOCTbK) KOAMpOBaHMfl Ka>KAOTO MaccMBa 
M306pa>KeHMfl. 

flanee, b cootb6tctbmm c nepBbiM 

yCTpO^CTBOM KOAMpOBaHMfl M306pa>KGHMM 

comacHO HacTOfliMeMy M3o6peTeHMfo CKopocTb 
KOAnpoBaHMfl b Ka>KAbiM sapaHee 3aAaBaeMbiM 
OTpe30K BpeMeHM onpeAe/ifleTCfl Ha ocHOBe 
Konn'-iecTBa AaHHbix b Ka>KAbi w 3aflaHHbiPi 
0Tpe30K BpeMeHM b cocTaBe nepBbix 
KOAnpoBaHHbix AaHHbix, no/iyMeHHbix nyTeM 
KOAnpoBaHMfl no MeHbiueM Mepe nacTH BXOAHoro 
BMAeocMmana b Ka>KAbi^ 3apaHee 3aAaBaeMbiM 
0Tpe30K BpeMeHM, m o6mero KonMMecTBa 
npMroAHbix AaHHbix An« AanbHeMiuero 
KOAnpoBaHMfl Bcero BXOAHoro BMAeocurHana b 
Ka>KAbiM 3apaHee 3aflaBaeMbivi OTpe30K BpeMeHM 
Ha ocHOBe onpeAeneHHOM ckopoctm 
KOflHpoBaHUfl m nocneAyiou^eM Bbipa6oTKM 

BTOpblX KOflMpOBaHHblX A^HHblX. 

B COOTBeTCTBMM C BTOpblM yCTpot^CTBOM 

KOAMpoBaHMfl M3o6pa>KeHM^ comacHO 
HacTonmeMy M3o6peTeHMK) sa ocHOBy 6epyT 
nepBoe ycTpo^cTBO m no MeHbiueK Mepe MacTb 
BXOAHoro BMAeocMmana KBaHTyeTCfl npM 
c^MKCMpoBaHHOM ujare KBaHTOBaHMfl An?i 
Bbipa6oTKM TaKMM o6pa30M nepBbix 

KOAMpOBaHHblX AaHHblX, no KOTOpbIM 

onpeAenflioT CKopocTb koam po b a h m n , c KOTopoin 
KOAMpyeTCfl bxoahom BMAeocMman b Ka>KAbiM 
3apaHee saAaBaeMbtM 0Tpe30K BpeMeHM, b 
pe3ynbTaTe Hero Bbipa6aTbiBaK)TCfl BTopbie 
KOAnpoBaHHbie AaHHbie. 

B COOTBeTCTBMM C TpeTbMM yCTpOMCTBOM 

KOAMpoBaHMn M3o6pa>KeHMM comacHO 
HacTo«u^eMy M3o6peTeHMio Mcnorib3yeTCfl 
nepBoe ycTpoMCTBO KOAMpoBaHMfl M3o6pa>KeHMfl, 
b kotopom o6Lnee KonMHecTBO npMroAHbix Anw 
Mcnonb30BaHMfl AaHHbix nponopL^MOHanbHO 
pacnpeAe/ineTCfl b 33bmcmmoctm ot Ko/iMHecTBa 
AaHHbix b Ka>KAbiM 3apaHee 3aAaBaeMbiM 
OTpe30K BpeMeHM Anfl onpeAeneHMfl ckopoctm 
KOAVipoBaHMfl b Ka>KAbi^ 3apaHee 3aAaBaeMbi^ 

MOMeHT BpeMeHM M 3aTeM C 3TOfi CKOpOCTblO 

KOAMpyeTCfl bxoahom BMAeocMman b Ka>KAbiM 
3aAaHHbiC^ MOMeHT, b pe3yribTaTe nero 
Bbipa6aTbiBa»OTCfl BTopbie KOAMpoBaHHbie 
AaHHbie. 

B COOTBeTCTBMM C HeTBepTblM yCTpoClCTBOM 

KOAMpoBaHM« M3o6pa>KeHMfl comacHO 
HacTOfli^eMy M3o6peTeHMK) no MeHbiue^ Mepe 
nacTb BXOAHoro BMAeocMma/ia noABepraeTCfl 
o6pa6oTKe b BMAe 3apaHee 3aAaHHoro 
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i ipui nuofipy rui_L\ci M^^fipuDanKm m/ ruin oapancc 

3aA3HHoro npeo6pa30BaTenbHoro KOAnpoBaHun, 
a TaioKe KBaHTOBaHMH c qbMKCMpoBaHHbiM waroM 
h HepaBHOMepHoro KOAnpoBaHMfl (c nepeMeHHOM 
AnMHotf) Ann qbopMMpoBaHMfl nepBoro noTOKa 
6mt c Teiw, HTo6bi onpeAe/iMTb cKopocTb b 
Ka>KAbiM 3apaHee 3aAaBaeMbm 0Tpe30K bpsmshm 
Ha ocHOBe KOJinM6CTBa Aannbix b nepBOM noTOKe 
6ht h o6i^ero KOJiMMecTBa AaHHbix, npuroAHbix k 
ncnonb30BaHnio. 3aTewi 3apaHee aaflaBaeMOMy 
npomo3npyeM0My KOAnpoBaHHK) mVmjim 
npeo6pa30BaTenbHOMy KOAwpoBaHMio, a TaioKe 
KBaHTOBaHkiio m KOAMpOBaHMto c nepeMeHHofi 
An^iHoPi c iiiaroM KBaHTOBaHum, saAaBaewibiM Ha 

OCHOBe CKOpOCTH KOflMpOBaHMfl B Ka>KAblM 

3aAaBaeMbifl 0Tpe30K BpeMeHM, noABepraercfl 
Becb bxoahom BHAeocurHan, b pesynbTaTe Hero 
$opMnpyeTCfl btopom nOTOK 6mt. 

B COOTBeTCTBMM C nflTbIM yCTpOMCTBOM 

KOAnpoBaHMfl M3o6paweHMH cornacHO 
HacTOFimeMy M3o6peTeHvno bo b3rtom 3a ocHOBy 

MeTBepTOM yCTpOMCTBe KOAHpOBaHklfl 
M306pa>KeHHfl CKOpOCTb KOAMpOBaHHq 

onpeAenfleTCfl b k3)kaom KaApe Ha ocHOBe 
KonnMecTBa AaHHbix a KaxAOM KaApe nepsoro 
noTOKa 6mt m o6mero KOJinnecTBa npuroAHbix 
AaHHbix. 3aTeM o6pa6oTKe b BHAe 3apaHee 
3aAaBaeMoro npomo3npyioiJ4ero KOAnpoBaHkin 
m/m/im nporH03npy»oinero npeo6pa30BaTenbHoro 
KOAnpoBaHUfl, a TaioKe KBaHTOBaHun c waroM 

KBaHTOBaHMfl, 3aAaBaeMblM Ha OCHOBe CKOpOCTM 

KOAnpoBaHnw b Ka>KAOM KaApe, m KOAnpoBaHmo 
c nepeivieHHofi AfiMHofi noAsepraeTca Becb 
bxoahoA BMAeocuman, b pe3y/ibTaTe nero 
4>opMnpyeTCfl BTopofi noTOK 6mt. 

B CO OT BeTCT BUM C HieCTblM yCTpofiCTBOM 

KOAnpoBaHMfl M3o6pa>KeHMM cornacHO 
HacTO^meMy M3o6peTeHMio b npuHATOM 3a 
ocHOBy neTBepTOM ycTpo&CTBe KOAnpoBaHMfl 

M306pa^<eHkl^ CKOpOCTb KOAMpOBaHMfl 

onpeAenaeTCfl b KaxcAO^ TM Ha OCHOBe 
KoriHMecTBa AaHHbix no MeHbwetf Mepe b nacTM 

KSOKAO^ TM, COCTOflLLjefl M3 MHO)KeCTBa KaApoB B 

nepBOM noTOKe 6mt, m o6mero KoriMMecTBa 
npuroAHbix AaHHbix. 3areM o6pa6oTKe 
noABepraeTca Becb bxoahom BMAeocMman, a 
i/iMeHHo 3aAaHHOMy npomo3npyioiAeMy 

KOAMpOBaHUKD m/m/im 33AaHHOMy 

npeo6pa30BaTeribHOMy KOAnpoBaHMio, 

KBaHTOBaHVIK) C LLiarOM KBaHTOBaHMfl, 

3aAaaaeMbiM Ha ocHOBe ckopocth KOAMpoBaHMH 
b ksukaom* TM, n ko a n poBa h m K) c nepeiweHHOM 
Atimhom\ b pe3ynbTaTe Hero qtopwiMpyeTca 

BTOpOM nOTOK 6MT. 

B COOTBe TCT BUM C CeAbMbIM yCTpOMCTBOM 

KOAnpoBannw M3o6pa)KeHMM cornacHO 
HacTOfliqeMy n3o6peTeHMio b npuHHTOM sa 

OCHOBy LLieCTOM yCTpO^CTBe KOAMpOBaHMfl 
H306pa>KeHMfl CKOpOCTb KOAHpOBaHHfl B Ka>KAOM 

TM onpeAe/i«eTC« Ha ocHOBe KonnnecTBa 

AaHHblX B H306pa>KeHHflX, KOAHpOBaHHblX BHyTpH 

KaApa, m npomo3npyeMbix BnepeA 
KOAnposaHHbix M3o6pa)KeHMflx b cocTaBe HA. 
3aTeM bxoahom* BHAeocuma/i noABepraeTcn 
o6pa6oTxe b bma© 3apaHee 3aAaBaeMoro 
npomo3npyiomero KOA^pOBaHMfl m/mjim sapaHee 
3aAaBaeMoro npeo6pa30BaTe/ibHoro 
KOAMpOBaHHSR, KBaHTOBaHMR c LuaroM, 

onpeAen«eMbiM CKopocTbio KOAnpoBaHUfl b 
KaxAofi FH, m KOAnpoBaHnw c nepeivieHHofi 
ATihhom, b pesynbTaTe nero $opMiipyeTCfl 

BTOpOM nOTOK A^HHbtX. 

B COOTBeTCTBMM C BOCbMbIM yCTpO^CTBOM 

• KOAMpOBaHUfl n3o6paxeHM« cornacHO 
HacTOfliAeMy M3o6peTeHMio b npMHUMaeMOM 3a 
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uv/HUDjf »icidc^iuivi yoipunutDc ivu^inputsonnn 

n3o6pswceHHfl o6iAee KonnMecTBo npuroAHux k 
ncnoJib30BaHMio AaHHbix nponopi^MOHajibHO 
pacnpeAeJifleTcn b 3aBncviMOCTM ot KonnnecTBa 
AaHHbix b nepBOM noTOKe 6mt b Ka?KAbikt 3apaHee 
saAaBaeMbi^ 0Tpe30K BpeivieHu Ann 
onpeAe/ieHMfl ckopocth KOAnpoBaHna b Ka>KAbiw 
3aAaBaeivibin MOMeHT. 3aTeM bxoaho^ 
BHAeocurHan noABepraeTCfl o6pa6oTKe b bma© 
3apaHee 3aAaBaeMoro nporH03npyjoii^ero 
KOAupoBaHkm n/nnw sapaHee 3aAaBaeMoro 
npeo6pa30BaTenbHoro KOAwpoBaHUfl, 
KBaHTOBaHkin c ujaroM, onpeAenneMbiM Ha 

OCHOBaHUH CKOpOCTH KOAH pOBaHUfl B Ka>KAblM 

3apaHee 3aAaHHbm momght, m HepaBHOMepHOMy 
KOAnpoBaHMK) (c nepeivieHHOfl AnwHofi), b 
pe3yribTaTe nero qbopMMpyeTCfl BTopotf noroK 
AaHHbix. 

B COOTBeTCTBMM C AeBflTbIM yCTpO^CTBOM 

KOAnpoBaHMfl M3o6pa>KeHMfl cornacHO 
HacTOflii^eMy M3o6peTeHMJO npeAen 
KOAMpoBaHM^ onpeAe/iaeTCfl b K3>kaom 
3aAaBaeMOM MaccuBe M3o6paxeHMH BxoAHoro 
BMAeocMrHana a^« ycTaHOBneHMfl ckopoctm 

KOAMpOB3HMfl B Ka>KAOM 3aA3HHOM MaccuBe 

Mso6pa>KeHMn Ha OCHOBe napaiweTpoB npeAena 
KOAMposaHMfl m o6u^ero KoriMHecTBa AaHHbix, 
npMroAHbix k Mcnonb30BaHMK). 3aTeM bxoahom* 
BMAeocMrHan KOAnpyeTCfl TaK, mto ckopoctm 

KOAMpOB3HMfl COOTBeTCTBeHHbJX M3CCMB0B 

M3o6pa>KeHMfl noAAepwMBaiOTCfl b cooTBeTCT b m m 

C yCTaHOBJieHHOfi CKOpOCTbK) KOAHpOBaHMfl B 

Ka>KAOM MaccuBe M3o6pa>KeHMfl. 

B COOTBeTCTBMM C AeBflTbIM yCTpO^CTBOM 

KOAnpoBaHMfl M3o6pa>KeHMfl cornacHO 
HacTOflUieMy M3o6peTeHMio b npMHMMaeMOM 3a 

OCHOBy ABBflTOM yCTpOMCTBe KOAMpOBaHMfl 

nopor KOAMpOBaHMfl onpeAenneTcn b k3>kaom 
KaApe BxoAHoro BMAeocMmana A^fl 
onpeAeneHM« ckopoctm KOAupoBaHMH b Ka>KAOM 
KaApe. 3aTeM bxoahom BMAeocMma/i 
KOAnpyeTCfl TaK, mto ckopoctm koam po Ba h m a b 
coot BeTCT Be h h bix KaApax HaxoAflTCfl b 

COOTBeTCTBMM C yCTaHOBfieHHOM CKOpOCTbK) 

KOAnpoBaHMA b Ka>KAOM KaApe. 

B COOTBeTCTBMM C OAMHHaAL^aTblM 

ycTpo^CTBOM KOAMpoBaHMfl M3o6paxeHMfl 
cornacHO HacTOfliAeiwy M3o6peTeHMio 3a ocHOBy 
6epyT cHOBa ASBflToe ycTpo^CTBO KOAnpoBaHMfl 
m noMexM KOAnpoBaHMK) onpeAe/iHioT b xa>KAO^ 
TM BxoAHoro b m AeocM rH an a Ann onpeAeneHMfl 

CKOpOCTM KOAMpOBaHMfl B K3>KAOM GOP. 3aTeM 

bxoahom BMAeocMrHam KOAMpyeTbfl TaK, mto 

CKOPOCTM KOAHpOBaHMfl COOT BeTCT Be HHblX DA 
nOAASpaWBaiOTCfl B COOTBeTCTBMM CO CKOpOCTbK) 

KOAMpoaaHMfl, ycraHOBneHHOM {\nn K3>kaom l~H. 

B COOTBeTCTBMM C ABeHaAL^aTblM 
yCTpOMCTBOM KOAM pOB3 HHP M306pa)KeHMM 

cornacHO HacTOfliAeMy M3o6peTeHMio 3a ocHOBy 
TaioKe 6epyT AQBflToe ycTpoMCTBO KOAnpoBaHMH, 
m K03Qbct)ML(MeHTHbie AaHHbie, nonynaeMbie 
nyTevi BbinoriHeHMfl 3apaHee 3aAaBaeMoro 
npomo3MpyK)iMero KOAnpoBaHMfl m/mtim 3apaHee 
3aAaBaeMoro npeo6pa30BaTenbHoro 
KOflnpoBaHMfl no MeHbiueM Mepe nacTM BxoAHoro 
BMAeocMma/ia, KBaHTyiOT c qbMKCMpoBaHHbiM 
oiaroM ' An« onpeAeneHMfl npeAena 
KOAMpoBaHMP. 3aTeM bxoahom BMAeocMma/i 

KOAMpyeTCfl T3KMM 06pa30M, MTO CKOpOCTM 
KOAM pOB3 HHP COOTBeTCTBeHHbJX M3CCMB0B 
M306pa)KeHMfl HaXOAHTCfl B COOTBeTCTBMM CO 

cKopocTbK) KOAnpoBaHMfl, ycTaHOB/ieHHOM Ann 
Ka>KAoro MaccMBa H3o6pa)KeHkm. 

KpOMe TOrO, B COOTBeTCTBMM C nepBbJM 

HOCMTeneM An« perwcTpai^MM (3anMCM) 
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H3o6peTeHHK) Ha perucTpaiiwo BbiBOAHTcn 
BTopofl noTOK 6ht, nonynaeMbix nyTeM 
onpeAe/ieHHH ckopocth KOflnpoBaHMw b KawAbifi 
3apaHee 3aAaBaeMbifi 0Tpe30K BpeMeHM Ha 
ocHOBe KonnMecTBa AaHHbix b Ka>Kflbiw momcht 
nnn oTpe30K BpeMeHu H3 cociaBa nepBbix 
KOAnpoBaHHbix AaHHbix, nonyMaeMwx 
KOAMpOBaHkieM no MeHbiuePi Mepe nacTki 
BxoAHoro Bufleocumana, m oGmero KorwHecTBa 
npuroAHbix k ncnonb30BaHHK> AaHHbix c TeM, 
MTo6bi KOAnpoBaTb bxoahoPj BUfleocuman b 
Ka>KAbi^ sapaHee 3aAaBaeMbi8 MOMem BpeMeHu 
Ha ocHOBe onpeAeneHHoC^ CKopoc™ 

KOAHpOBaHMfl. 

B COOTBeTCTBUM C BTOpbIM HOCHTefteM 

MH(JX3pMai4MM Ana pervicTpaunn n3o6pa)KeHHfl 
comacHO HacrofliAeMy M3o6peTeHwo 
perncTpupyeTCfl btopom noTOK 6mt, nonyHaeMbJfi 
nyieM BbinonHeHkm sapaHee saAasaeMoro 
npomo3npytomero koahpobshup w/nnn 3apaHee 
3aAaBaeMoro npeo6pa30BaTenbHoro 
KOAnpoBaHMfl no MeHbwefi Mepe nacTM BxoflHoro 
BMAeocumana, a TaKxe KBaHTOBat-tufl n 
HepaBHOMepHoro KOAnpoBaHMfl (c nepeMeHHoPi 
AnwHofi) c <$HKCnpoBaHHbiM ujaroM Ana 
reHepai^nn nepBoro noTOKa 6ht c ijenbio 
onpeAeneHMfl CKopoc™ KOAHpoBaHkm b Ka>KAbiM 
3aAaHHbii^ 0Tpe3OK BpeMeHM Ha ocHOBe 
KoriMMecTBa AaHHbix b nepBOM noToxe 6ht h 
o6Li\ero KonnnecTBa npuroAHbix AaHHbix c TeM, 
MTo6bi noABeprHyTb o6pa6oTKe bxoahom 
BHAeocuman, a MMeHHo 3apaHee 3aAaBaeM0My 
nporH03npyiOLueMy KOAnpoBaHMKD m/mjim 3apaHee 
3aAaBaeM0My npeo6pa30BaTenbHOMy 
KOAnpoBaHHK), a TaioKe KBaHTOBaHHio n 
KOAnpoBaHMK) c nepeMeHHofi AnnHoPi c tuaroM 
KBaHTOBaHMfl, onpeAermeMbiM Ha ocHoee 
cKopocTM KOAMpoBaHUfl b Ka>KAbiM 3apaHee 
3aAaBaeMbiM 0Tpe30K. 

B COOTBeTCTBMH C TpeTbMM HOCHTefieM 

nHc^opMai^nn Ana perMCTpai^HH nso6pa>KeHHfl 
comacHO HacTOflLijeMy u3o6peTeHwo Ha 
perncTpaunK) BbiBOAflTCH KOAnpoBaHHbie 
AaHHbie, nonyMaeMbie npn onpeAeneHMM 
npeAena KOAupoBaHua b ioxcaom 3aAaHHOM 
MaccuBe H3o6paxeHkm BxoAHoro BHAeocurHana 

C TeM, MT06bl yCTaHOBHTb CKOpOCTb 

KOAnpoBaHUfl Ka>KAoro 3apaHee 3aAaBaeMoro 
MacckiBa nsoGpaxeHHfl Ha ocHOBe napaMeTpoB 
npeAena KOAnpoBaHUfl w o6u^ero KonkMecTBa 
AaHHbix, npuroAHbix Ana ucnonb30BaHHfl, HTo6bi 
KOflnpoBaTb bxoaho^ BMfleocuman tbkum 

06pa30M, MT06bl CKOpOCTM KOAHpOBaHM* 
COOTBeTCTBeHHblX MaCCHBOB M306pa>KeHMfl 6blJlM 
B COOTBeTCTBMM CO CKOpOCTbK) K0AHp0B3HHfl 

Ka>KAoro Maccusa M3o6pa>KeHHfl. 
KpaTKoe onucaHMe cjwryp. 
<t>kir. 1 - 6noK-cxeMa, noKa3biBaiomafl cbhsh 

OCHOBHblX MaCTeVI yCTpOMCTBa KOAMpOBaHUfl 

ki3o6paxeHMft. 

(Pur. 2 - 6noK-cxeMa anropnTMa, 
noacHfliomero pa6oTy nepBOfi KOAnpyiOLneM 
cxeMbi, BxoAfliMeM b cocTaB ycTpotfcTBa 
KOAnpoBaHUR no (J>nr. 1. 

Our. 3 - 6noK-cxeMa anropnTMa, 
noflCHflioi^ero pa6oTy btopom cxeMbi 
KOAnpoBaHMfl, BXOAflinei^ b cocTaB ycTpoi^cTBa 
KOAnpoBaHMfl M3o6pa>KeHMfl no cjwr. 1 . 

Our. 4 - OTHOcnTenbHoe pacnono>KeHne 
n3o6pa>KeHHM b cocTaBe rpynnbi M3o6pa>KeHMH 
GOP. 

Our. 5 - oTHocnTeribHoe pacnono>KeHMe 
M3o6pa>KeHkifi m curHan ynpaBneHnw 
KOAnpoBaHun b Ka>KAOfi rpynne H3o6pa>KeHM^ 
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<t>nr. 6 - 6noK-cxeMa anropnTMa, TaiOKe 
noflCHflioinero pa6oTy cxeMbi KOAMpoBaHUfl, 
BXOAfui^eft B cocTaB ycTpoPtCTBa KOAnposaHMfi 
M3o6paa<eHHM no 4)nr. 1 . 

<Dwr. 7 - bha M3o6pa)KeHMfl Ana noflCHeHUfl 
npviHuvina nporHO3npy»0LAero KOAnpoBaHnn. 

<t>nr. 8 - AnarpaMMa n3o6pa^<eHnfl, 
noacHfliomafl npuHLinn npomosnpyioinero 
KOAnpoBaHMfl c KOMneHcaLjueft flsn>KeHHfl. 

Our. 9 - 6noK-cxeMa ycTpoMCTBa (6noKa) 
KOA^poBaHUJi M3o6pa>KeHnPi n ycipoviCTBa 
(6noKa) AeKOAnpoBaHnw nao6pa>KeHn^ comacHO 
HacrofliAeMy M3o6peTeHMK). 

Onr. 10 - KOHC|)Mrypam^fl KaApa, MaKpo-6noKa 
u ceKuyw. 

<J>nr. 11 - 6riOK-cxeMa o6bNHoro 
(M3BecTHoro) KOAepa. 

Our. 12 - 6noK-cxeMa o6bJHHoro 
(M3BecTHoro) AeKOAepa. 

HakinyHWHfl BapnaHT peanMsaukiM 
HacTOfliAero M3o6peTeHMfl 

flanee npuBOAHTca onncaHne co ccbiJiKO^ Ha 
npkinaraeMbie Mepie>Kn oAHoro m BapuaHTOB 
cnoco6a KOAnpoBaHMfl nsoSpaKeHMPi, 
yCTpO^CTBa KOAHpOBaHHfl H3o6pa>KeHH« n 
HocnTerifl MHC^opMai^nn Ana perncTpai^nn 
(3anncn) n3o6pa>KeHn^ comacHO HacTOfli^eMy 
H3o6peTeHMto. 

YCTpOMCTBO KOA^pOBaHUfl l^306pa>KeHMM 

comacHO HacTonu^eMy M3o6peTeHHto coAepjKkiT, 
K3K noKa3aHO Ha cj)nr. 10, HanpuMep, nepByio 
cxeMy KOAwpoBaHUfl 10 Ana KOAnpoBaHun 
BxoAHoro BMAeocurHana n Bbipa6oTKM nepBbix 
KOAnpoBaHHbix AaHHbix, cxeMy KOAnpoBaHUfl 30 
H306pa>KeHi/ifi a^fi onpeAeneHUfl ckopocth 
KOAnpoBaHUR b Ka>KAbiCi 3apaHee 3aAaBaeMbiCi 
oTpe30K BpeMeHu Ha ocHOBe KonnnecTBa 
KOAnpoBaHHbix AaHHbix b KB)K/\b\\A 3apaHee 
3aAaBaeMbi^ momcht, nocTynaioiMux c nepBoti 
KOAnpyjoiAeM cxeMbi 10, m o6u^ero KonnMecTBa 
npuroAHbix k ncnorib30BaHMK) AaHHbix m BTopyio 
cxeMy KOAnpoBaHMq 40 Ann KOAnpoBaHMR 
BxoAHoro BMAeocurHana b Ka>KAbiM 3apaHee 
3aAaBaeMbi^ 0Tpe30K BpeMeHu Ha ocHOBe 
CKopocTM KOAnpoBaHUfl, onpeAefiweMoK cxeMoft 
ynpaaneHHH KOAnpoBaHneM 30 m nocneAyioiAeti 

BblpaSOTKH BTOpblX KOAHpOB3HHblX AaHHblX. 

Bonee KOHKpeTHO, nepBafl cxeMa 10 
KOAnpoBaHUP coAep^nT, KaK noKasaHO Ha cj)nr. 
1, 3Y 12 KaApoBOM natonm Ana xpaHeHMfl 
BXOAHblX AaHHbix n3o6paxeHMM, 

npeACTaBJifliOLAHX co6o^ bxoaho^ BMAeocMman, 
cxeMy 11 onpeAejieHki* Beiaopa ABn«ceHkifl, 
cny>KaLqyio Ann o6Hapy>KeHi/ifl 3Toro Beicropa bo 
BXOAHblX A3HHWX M3o6pa>KeHMfi, XpaHflLqUXCfl B 
3Y 12 KaApoBO^ naMflTM, 3Y 22 KaApoBoft 
naMPTM, xpaHflu^ee nporH03npoBaHHbie AaHHbie 
n306pa>KeHMM, cxeMy 23 KOMneHcai^MH 
ABM>KeHMfl, cnyxaiAyio Ann BbinoriHeHUfl 
KOMneHcai^nn ABuweHun npomosMpoBaHHbix 

AaHHblX M306pa>KeHHM, KOTOpbie GblJlM CMHTaHbl 

H3 3Y 22 KaApoBoft naMATM Ha ocHOBe AaHHbix o 
Beiaope ABM)KeHHfl, nocTynaioii^Mx co cxeMbi 11 
o6Hapy>KeHMfl Beiaopa ABH>KeHHfl, cxeMy 14 
npomo3npyioLnero KOA^poBaHun Ann 

KOflMpOBahMfl BXOAHblX AaHHblX H306pa>KeHHfl Ha 

ocHOBe npomosnpoBaHHbix AaHHbix 
M3o6pa>KeHMM c KOMneHcai^neM ABH)KeHMfl, 
nocTynaioii^MX co cxeMbi 23 KOMneHcai^nn 
ABM>KeHHfl, cxeMy 15 flKfl, BbinonH^toLuyio 
KOAnpoBaHne pa3HOCTe^ b BMAe flucKpeTHoro 
KocuHycHoro npeo6pa30BaHHfl (Aanee no 
TeKCTy - flKII) pasHOCTew m T.n., KOTopwe 
Ha3biBaioT npomo3npyeMbiMH oujuGKaMM, 
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KOAnpoBaHMH, cxeMy 16 KBamoBaHUH Ann 

KBdHTOBdHHfl KOOCfccfWUMeHTHblX AaHHblX CO 

cxeMbi 15 flKn, c cfeHKcwpoBaHHbiM tuaroM 

KBaHTOBaHUfl ATlfl Bbipa&DTKM KBaHTOBaHHblX 

AaHHbix, cxeMy 17 HepaBHOMepHoro 
KOAMpoBaHUfl (c nepeMeHHOM ahmhom) (Aanee no 
TeKCTy - HK), no3BOJiniomyK> KBaHTOBaHHbiM 
AaHHbiM co cxewibf 16 noABepmyTbcn o6pa6oTKe 

HK C TeM, MTOGbl BblAaTb Ha BblXOA 

KOAnpoBaHHbie c nepeMeHHofi AnMHOfi AaHHbie, 
cxeMy 18 MHBepcHoro KBaHTOBaHMn AaHHbix, 
nocTynaiomMX co cxeMW 16 KBaHTOBaHMn Arm 

BOCnpOM3BeAeHHfl K03Ct>4)ML4MeHTHblX AaHHbix, 

cxeiviy 20 HHBepcHoro flucKperHoro 
KocMHycHoro npeo6pa30BaHMfl (Aa^ee no 
TeKCTy HflKfl), cnywamyio Ann BbinojiHeHMn 
AeKOAnpoBaHMfl, HanpuMep, b BHAe HflKn 
06pa60TKM KOSCjxfMLJMeHTHblX AaHHbix CO cxeMbi 

18 MHBepcHoro KBaHTOBaHMn, m cxeMy 21 

CyMMkipOBaHMfl Ann CyMMUipOBaHMfl AaHHbix c 

BbixoAa cxeMbi 20 1/lflKn m npomosnpyeMbix 
AaHHbix H3o6paxeHHfl c KOMneHcaijMetf 
ABM>KeHH« c BbixoAa cxeMbi 23 KOMneHcaL^nn 
ABM^eHUfl, b peaynbTaTe Hero Bbipa6aTbiBaK)Tcn 
nporH03npyeMbie AaHHbie, OTHOcniUMecn k 
AaHHbiM cneAy»OL4ero MsoSpaweHMn, 
nepeAaBaeMbix saTeM b 3Y KaApoBOfi naMn™ 
22 

flanee, BTopan cxeMa KOAMpoBaHnw 40 
coAep>KMT, KaK noKa3aHo Ha 0nr. 1, sneMeHT 

3aAep>KKU 43 Ann 3aflep>KKH BXOAHblX AaHHbix 

MSoSpaweHMn, 3Y 52 KaAposofi naMn™ Ann 
xpaHeHMfl npomo3wpyeMbix AaHHbix 
M3o6pa>KeHHfl, cxeMy 53 KOMneHcaqnM 
ABM>KeHMfl npomo3npyeMbix AaHHbix 
M3o6pa>KeHMn, KOTopbie 6binn CHMTaHbi us 3Y 52 
KaAPOBOM naMATM c y^eTOM Beiaopa ABMweHMn 
co cxeMbi 11 o6Hapy>KeHMfl 3Toro Beiaopa, 
cxeMy 44 npomosMpyiomero KOAMpoBaHMn 
BXOAHbix AaHHbix kOO^paxeHM^, 3aAep>KaHHbix 
sneMeHTOM 3aAep>KKii 43, Ha ocHOBe 
npomo3npyeMbix AaHHbix M3o6pa>KeHnfi c 
KOMneHcaL^neM ABMweHMn, nocTynatoiAMX co 
cxeMbi 53 KOMneHcai^nn ABMweHMn, cxeMy 45 
flKn, BbinoiiHflioLi^yK) KOAnpoBaHne, HanpuMep 
flKn-o6pa6oTKy pa3HOCTefi m T.n., nocTynaioiMkix 
co cxeMbi 44 nporH03npyioinero KOAMpoBaHMn, 

Anfl Bbipa60TKkl KOSCfxfcMLJMeHTHblX AaHHblX, 

cxeMy 33 ycTaHOBKM WKa/iw KBaHTOBaHMn (mara 

KBaHTOBaHMn) Ha OCHOBe CKOpOCTM 

KOAnpoBaHMfl, onpeAenneMOM cxeMOfi 30 
ynpaaneHMfl KOAnposaHneM, cxeMy 46 

KBaHTOBaHUfl KOSCjxJJMLJMeHTHblX AaHHblX, 

nocTynafoi^nx co cxeMbi 45 flKn, c waroM 
KBaHTOBaHMn, saAaBaeMbiM cxeMOM 33 
ycTaHOBKM LUKa/ibi KBaHTOBaHi/m, cxeMy 47 HK, 
Aaiou^yio B03Mo>KHOCTb noABepmyTb 
KBaHTOBaHHbie AaHHbie co cxeMbi 46 
HK-o6pa6oTKe m BbiBecTM noc/ie 3Toro AaHHbie 
Ha bwxoa, 6ycf>ep nepeAaHM 49 Ann BpeMeHHoro 
xpaHeHna AaHHbix c BbixoAa cxeMbi 47 HK Ann 
noc/ieAyrcmero BbiBOAa ux c 4>MKcwpoBaHHOM 
cKopocTbio Ha nepeAaqy, cxeMy 48 Ann 
MHBepCHOrO KBaHTOBaHHfl AaHHblX co cxeMbi 
KBaHTOBaHUfl 46 h Aa/ibHe^ujero 
BOcnpon3BeAeHHfl KoscJxfcMLjMeHTHbix AaHHbix, 
cxeMy MflKfl 50, ' Bbino/iHniomyio 
A6koam po Ba h Me , HanpuMep, a b ma© MflKn 

06pa60TKH K03C})43HmieHTHblX AaHHbix c BbixoAa 
cxeMbi 48 MHBepcHoro KBaHTOBaHMn c qeribio 
BOcnpon3BeAeHnn pasHOCTn, m cxeMy 51 
cyMM^poBaHMfl pasHocTM c BbixoAa cxeMbi 50 
MflKII u npomo3npyeMbix AaHHbix c 
KOMneHcamiew ABHweHna c BbixoAa cxeMbi 53 
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Bbipa5oTaTb npomo3npyeMbie AaHHbie. 
kiaoSpaweHHtf, OTHOcflmnecfl k cneAy«)U4MM 
BXOAHbiM AaHHbiM M3o6pa>KeHHM, m nepeAaTb 
3TH npomo3npyeMbie AaHHbie b 3Y 52 KaApoBOfl 
naMHTM. 

B HacTOfliAeM BapnaHTe ycTpoi^cTBa 
KOAnpoBaHun o6pa6oTKe, KOTopyio Bbino/iHfieT 
nepBoe cpeACTBO KOAnpoBaHun 10, a mmchho 
nporH03npyiomeMy KOAMpoBaHMK), 
flKn-o6pa6oTKe, KBaHTOBa h hk> c 

C^klKCVipOBaHHblM tuaroM M koah poBa h h kd (c 
nepeMeHHoC^ ahmho^) noABepraeTCfl bxoahov^ 
BMAeocurHan, cKopocTb KOAnpoBaHWfl Gmtob 
onpeAe/ifleTcn cpeACTBOM ynpaBnennfl 
KOAMpoBaHneM 30 Ha ocHOBe KonimecTBa 
KOAnpoBaHHbix c nepeMeHHo^ AnnHoti AaHHbix, 
KOTopwe npeACTaB/iflioT co6o« nepBbifl 
no/iynaeMbi^ noTOK 6mt, h cmkoctm (no AaHHbiM) 
HocnTenn 55 3anncaHHoro nsoOpaxeHMfl, 
HanpuMep onTMMecKoro A^cKa, MamnTHoro 
AMCKa nnn MamnTHoR neHTbi n T.n., nnn Ke 
o6iAero KonnnecTBa npuroAHbix k 
ncnonb30BaH^K) AaHHbix, onpeAe/iaeMoro 
CKopocTbio nepeAaMn 6kiT nepe3 nepeAaiomyfo 
cpeAy. CooTBeTCTBeHHo BTopoe cpeACTBO 40 
KOAnpoBaHUfl Bbino/iHfleT npomo3npyK)i^ee 
KOAnpoBaHne, flKn-o6pa6oTKy, KBaHTOBaHne n 
HepaBHOMepHoe KOAnpoBaHkie (c nepeMeHHOtf 
AnnHOM) bxoahwx AaHHbix n3o6pa>KeHUfl bo 

BTODOM pa3. 

KaK noKa3aHO Ha cfcur. 2, b HacToameM 
BapnaHTe peanM3aL^nn M3o6peTeHkm b ware 
a/iropHTMa 1 cxeMa KBaHTOBaHUfl 1 6 M3 cocTaBa 
nepBoro cpeACTBa KOAnpoBaHUfl 10 
ycTaHaB/iMBaeT mar KBaHTOBaHns paBHbiM, 
HanpuMep, 1 ahh KBaHTOBaHMfl 
K03ct)c{)nuneHTHbix AaHHbix, nepeAaHHbix co 
cxeMbi 15 flKn Ann Bbipa6aTbiBaHun 

KBaHTOBaHHblX AaHHblX. CMeTHMK 31 cpeACTBa 

ynpaaneHUfl KOAnposaHneM 30 noACHHTbiBaeT 

KOflMMeCTBO AaHHblX, KO AM pO B3 H H blX C 

nepeMeHHO^ AnnHO^ (nepBbi^ noTOK AaHHbix), 
nonynaeMbix b cnynae npeACTaB/ieHun 
bo3mo>khoctm KOAMpoBaHMfl (c nepeMeHHOM 
AnnHoK) KBaHTOBaHHblX AaHHbix b 3apaHee 
3aAaBaeMbiM oTpe30K BpeMeHM, HanpuMep 3a 
BpeMfl OAHoro KaApa, Ann onpeAeneHMfl 
KoriMHecTBa cf)opMMpyeMbix b Ka>KAOM KaApe 
KOJiMMecTBa koaob, yKa3biBaK>mux npeAen 
(nopor) KOAnpoBaHMfl. 

B ware 2 anropnTMa cxeMa 32 BbiMnc/ieHMfl 
ckopoctm nepeAaMM 6mtob onpeAenneT 
KOJiHHecTBO koaob, npeAHa3HaMeHHbix Ann 
Ka>KAoro KaApa Ha ocHOBe npeAena kinn nopora 
(KOJinnecTBa 0opMnpyeMbix koaob) Ka)KAoro 
KaApa n o6i^ero KonnMecTBa npnroAHbix 
AaHHbix. 

B ware 3 anropnTMa cxeMa KBaHTOBaHun 46, 
BToporo cpeACTBa KOA^poBaHun 40 KBaHTyeT 
AaHHbie, npkixoAfliM Me °° cxeMbi 45 flKn, c 
waroM KBaHTOBaHun, 3aAaBaeMbiM Ha ocHOBe 
KonnnecTBa koaob, npeAHa3HaneHHbix Ann 
Bbipa6aTbiBaHnn KBaHTOBaHHblX AaHHbix. 

noAaBaeMbie Ha bxoa AaHHbie H3o6pa>KeHM& 
BpeMeHHO xpaHnTcn b 3Y 12 KaApoBofi naMnTM, 

OTKyAa OHM 3aTeM CMMTblBaiOTCn B COOTBeTCTBMM 
C GriOHHblM CfX)pMaTOM, HTO onMcaHo B 

H3BecTHbix TexHMMecKMX peweHMflx. 

CxeMa 1 1 o6Hapy>KeHMn Beiaopa ABM>KeHMn 
CHMTbiBaeT Heo6xoAMMbie AaHHbie M3o6paa<eHMfl 
M3 3Y 12 xaApoBOM naMnTM MaccMBaMM 
MaKpo6/iOKOB Ann o6Hapy>KeHMn Beiaopa 
ABM>KeHMn, hto 6buio onMcaHo Bbiwe. 3Ta cxeMa 
11 o6Hapy>KMBaeT b MaccMBax MaKpo6;ioKOB 
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BCAiup MDn/ivcnriTi ic^i^ciu ^unupnuiu; 

M3o6paxeHMfl, ncnont>3yfl pacno/ioaceHHoe 
BnepeAM mjim no3aflH ncxoAHoe M3o6pa>KeHMe M3 
3Y 12 KaApoBOM naMmn. 3Aecb ooHapyweHMe 
Beiaopa ABkDKeHUfl ocyinecTB/iaeTca tsk, mto 
Betcrop ABMJKeHiifl, Ana KOToporo, HanpuMep, 
cyMMa a6co^K)THbix 3HaneHMM pa3HocTefi Me^y 
KaApaMn b MaccuBax MaKpoo/iOKOB cTaHOBMTca 

MMHMMa/lbHOM, npH3HaeTCfl CX50TBeTCTByK)ll^HM 

MCKOMOMy Beiaopy ABH>KeHM«. 06Hapy>KeHHbi^ 
Betcrop ABMweHHfl nepeAaeTca Ha cxeMbi 23, 53 
m T.n. KOMneHcai^MM ABMweHMH, a cyMMa 
aocontOTHbix 3HaHeHMfi . pasHocTefi Me>KAy 
Ka^paMM b Macckisax MaxpobjioxoB noAaeTca Ha 
cxeMy 13 npomo3npoBaHMfl BHyTpn 
KaApa/BnepeA^HasaA/ b o6ohx HanpaBJieHMHX 
(cxeMa npuHflTMfl peiueHMfl). 

3Ta cxewia 13 onpeAermeT pe>KMM 
npomo3npoBaHMfl Ha ocHOBe ynoMHHyToro 
BbiLue 3HaMGHn^, Mcno/ib3yfl ero Ann 
ynpaaneHMfl cxeMofi 14 nporH03npyioinero 
KOAnpoBaHMfl, KOTopafl nepeicntoMaeT pewMMbi 
npomo3npoBaHMfl 

M BHyTpnKaAP0BbiM/BnepeA/Ha3aA/B o6omx 
HanpaB/ieHMflx" b MaccuBax 6jiokob. 

nporH03npyioiAafl KOAMpyioiAafl cxeMa 14 

COAepJKUT, K3K MOXHO BHA©Tb M3 C})Mr. 1 , CXeMbI 

cyMMMpoBaHMfl 14a, 146, 14b h ceneiaopHbi^ 
(CMeHbi pe>KMMa) nepeioiioMaTejib 14r. KorAa 
pa6oTa HAeT bo BHyTpMKaApoBOM pe>KMMe, stot 
nepexnioHaTenb MaHMnyrwpyeT 
HenocpeACTBeHHO bxoahumm AaHHbiMM 
M3o6pajKeHki«, ho ecnn we 3aAaH pewMM 
npomo3npoBaHMfl "BnepeA/Ha3aA/ b ooomx 
HanpaBneHMflx", stot nepeKntonaTenb 
MaHnnynnpyeT pa3HOCTHMM (Aa/iee no TeKCTy - 
pa3H0CTHbie AaHHbie) b Ka>KAOM M3 nMKceneM 

BXOAHblX ASHHblX HSOGpaweHklfl, OTHOCflLL(MXCfl K 

cooTBGTCTBeHHbiM npomo3MpyeMbiM 
M3o6pa>KeHHflM. C ceneKTopHoro 
nepeKnioMaTenR 14 Bbi6paHHbie mm AaHHbie 
noAaiOTCfi Ha cxeMy 15 flKn. 

CxeMa 15 flKn BbinonHfleT (b MacwTaoe 
MaccuBOB 6jiokob) flKn-oopaooTKy bxoahwx 

AaHHblX H306pa>KeHHM MJ1M pa3HOCTHblX AaHHblX, 

npuxoAfliUMx c cejieicropHoro nepeKmonaTejia 
14r, c Mcnonb30BaHneM ABywiepHOM KoppenflLjMM 
BMAeocurHana, a 3aieM nojiynaeMbie TaKMM 
o6pa30M K03Cf)cf)Mi^MeHTHbie AaHHbie noAaiOTCfl 
Ha cxeMy 16 KsaHTOBaHnn. 

CxeMa 16 KBaHTOBaHMfl KBaHTyer 
KO900 m 141/1 e ht h bi e AaHHbie, nocTynaK>mne co 
cxeMbi 15 flKn, c LuaroM KBaHTOBaHMfl, 
ycTaHOBneHHbiM Ha 3HaMeHne 1 c TeM, HTo6bi 
nepeAaTb nonynaeMbie tskmm o6pa30M 
KO3cf30ML^MeHTHbie AaHHbie Ha cxeMy HK 17 m 
cxeMy 18 MHBepcHoro KBaHTOBaHMfl. 

CxeMa 17 HK Bbino/iHHeT KOA^poBaHne c 
nepeMeHHotf AnMHOM KBaHTOBaHHbix AaHHbix 
coBMecTHo c luaroM KBaHTOBaHMfl, napaMeTpaMU 
npomosnpoBaHUfl m BeicropoM ABiweHi/m m 
nepeAaeT 3aKOAnpoBaHHbie c nepeMeHHOtf 
AnMHOtf AaHHbie Ha cpeACTBO 30 ynpaBneHMfl 
KOAnpoBaHneM b KanecTBe nepsoro noTOKa 6mt. 

CpeACTBO 30 ynpaBJieHua KOAMpoBaHneM 
coAep>KMT, KaK bmaho M3 cfwr. 1, cner-iMK 31, 
cnywainufi aha noACMeTa b Ka>KAbiM 
3aAaBaeMbifl momcht mum 0Tpe30K BpeMeHM 
KoriMMecTBa KOAMpoBaHHbix c nepeMeHHOM 
Ahmho^ AaHHbix, nocTynaHDinMX co cxeMbi 17 HK, 
m BbNMcnMTenbHyjo cxeMy 32, cnyxaiMyKD aha 
BbNMcneHMfl (onpeAeneHMfl) 3aAaBaeMoro 
(Ha3HaMaeMoro) KonMnecTBa koaob Ha eAMHMi^y 
BpeMeHM Ha ocHOBe KonMMecTBa AaHHbix c 
BbixoAa cneTHMKa 31 m o6mero KOJiMMecTBa 
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31 noACMMTbiBaeT KonMMecTBO AaHHbix nepBoro 
noToxa 6mt b Ka>KAbiPi aapaHee aaAaBaeMbift 
oTpe30K BpeMeHM, HanpMMep b TeneHMe Ka>KAoro 
OAHoro KaApa, c TeM, MTo6bi BbiMMcriflTb 
(onpeAe/iflTb) nopor (npeAen HacbimeHHOCTM) 
Ka>KAoro KaApa m nepeAaTb oto noporoBoe 
3H3MeHMe Ha cxeMy 32 BbiMMc/ieHMfl ckodoctm 
cneAOBaHMfl 6mt. 

CxeMa 32 BbiHMC/ifleT (onpeAenfleT) 
KonMMecTBO koaob, Ha3HaMaeMoe Ann KaKAoro 
KaApa, T.e. cpeAHioio CKopocTb KOAMpoBaHMfl 3a 
BpeMfl Ka^KAoro KaApa Ha ocHOBe npeAeribHo^ 
eMKOCTM KaApa m o6iAero KO/iMMecTBa 
npMroAHbix k McnoxibsoBaHMK) (Mcnonb3yeMbix) 
AaHHbix, m aaTeM nepeAaeT 3HaMeHMe 3Toro 
HasHanaeMoro Ko/iMMecTBa koaob b cxeMy 33 

yCTaHOBKM UJKanbl KBaHTOBaHMfl M3 cocTaBa 
BToporo cpeACTBa KOAnpoBaHMfl 40. 

no cyiAecTBy, cxeMa 32 BbNMcneHMfl 
ckodoctm KOAMpOBaHMP Bbino/iHfleT cneAyfoi^Me 
pacneTbi. nycTb, HanpMMep, KonMMecTBO Bcex 
KaAPOB ecTb Be/iMMMHa N, o6mee KO/iMMecTBO 
Mcnorib3yeMbix AaHHbix ecTb B, npeAenbHan 
eMKOCTb (KOAOBafl eMKOCTb) i-ro, (i =0, 1, 
2,... N-1) KaApa ecTb dj m KonMMecTBO 
Ha3HaMaeMbix koaob ao i-ro KOAa ecTb bj, to 
KorAa b BMAe ycriOBMn sa/iaeTCfl, hto 
Ha3HaMaeMaa KOAOBaw BenMMMHa b j AOJUKHa 
6biTb nponopL^MOHaxibHa npeAe/ibHofl koaobo^ 
eMKOCTM dj, KaK 6yAeT yKa3ano b cf)opMy^e (1), 
to o6u^ee kojimhcctbo AaHHbix B MO>KeT 6biTb 
BbNMcneHO nyTeM cno>KeHMfl 3aAaBaeMoro 
KoriM^ecTBa koaob Bcex KaAPOB, KaK yKa3aH0 
HM>Ke b o>opMyne (2). BenMMMHa "a" b 
cneAyiounnx c}5opMynax ecTb KOHCTaHTa. 

bi = axdi...(1) 

B = E bi = I aXdi = a o CZ) 
• i=0 i=0 

COQTBeTCTBeHHO, 3Ta KOHCTaHTa "a" MO>KeT 

6biTb BbNMcneHa c noMOL^bio cneAyioiMeM 
o>opMynbi (3). nocne noACTaHOBKM stom 
KOHCTaHTbi "a" b cfcopMyny (1) Ha3HanaeMoe 
KO/iMMecTBO koaob bj ao (OTHOCMTe/ibHo) i-ro 
KaApa MO>KeT 6biTb BbiHMcneHO no cfcopMyrte (4) 

B 

a = in 
1 

i = 0 

bi = di X — C4> 
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TaKMM o6pa30M, cxeMa 32 BbNMcneHMfl 
ckopoctm cjieAoiaHMfl 6mtob yBeriMHMBaeT 
KOAOByio BeriMMMHy bj aha KaAPOB M3o6pa>KeHM« 
cno>KHoro BMAa m yMeHbiuaeT 3Ty Be/iMHMHy An« 
KaAPOB M3o6pa>KeHMfl 6onee npocToro BMAa. 

C Apyrofi cTopoHbi, cxeMa 18 BbinoriHfleT 

MHBepCHOe KBaHTOBaHMe y)Ke KBaHTOBaHHblX B 

o6bi4HOM pe>KMMe AaHHbix, nocTynaiOLAMx co 
cxeMbi 16 c luaroM KBaHTOBaHMfl, KOTopbiPi 
ycTaHasriMBaioT paBHbiM 1 Anfl 

BOCnpOM3BeAeHMfl K03Ct)Cf)ML^MeHTHblX AaHHblX 
(npM 3T0M A06aBJ1fllOTCfl MCKa>KeHMfl, BblSBaHHbie 

KBaHTOBaHMeM), c BbixoAa cxeMbi 15 flKn m 
nepeAaMM 3aTeM stmx AaHHbix Ha cxeMy 20 
MflKn. 

CxeMa 20 MflKn BbinoriHfleT o6pa6oTKy 
MflKn K03Cj)Ct)MUMeHTHblX AaHHbix An* 

BocnpoM3BeAeHMfl bxoahwx AaHHbix 

M306pa>KeHMM\ COOTBeTCTByiOlHMX BblXOAHbIM 

AaHHbiM cxeMbi nporH03Mpyiomero KOAMpoBaHnq 
14 BO BHyTpMKaApoBOM pe>KMMe, M 
BOCnpOM3BOAMT pa3HOCTHbie AaHHbie BO 
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any \ pKirva^^uDwrvu oi icpc,tv naoa/v d uuyriA 

HanpasneHMnx npomo3npyiouieM peaoiMax, 
nepeAaBan aaiew BocnpoM3BeAeHHbie AaHHbie 
Ha cxeMy 21 cyMMnposaHnn. 

Ecnn ycTaHoeneH pewuM npomo3MpoBaHMn 
M BnepeA/Ha3afl/ b o6omx HanpaaneHMnx", Ha 
cxeMy 21 cyMMMposaHMn nocTynaioT 
npomo3npyeMbie AaHHbie M3o6paxeHnR c 
KOMneHcamie^ ABMweHMn co cxeMbi 23 
KOMneHcaqnn ABMweHMn. CxeMa 21 cyMMnpyeT 
3Tki npomo3npoBaHHbie AaHHbie M3o6paweHMn m 
pa3H0CTHbie AaHHbie, nepeAaHHbie co cxeMbi 20 
MflKn, b pe3yjibTaie nero BocnpoM3BOAnTcn 
AaHHbie M3o6paweHMn, cooTBeTCTByiou^ne 

BXOAHbIM AaHHbIM M306pa)KeHMfl. 

Bocnpon3BeAeHHbie TaKMM o6pa30M AaHHbie 
M3o6paweHMn xpaHnmn b 3Y 22 KaAPOBOfi 
naMflTM. Ho cyu^ecTBy, cxeMa 18 HHBepcHoro 
KBaHTOBaHna ki cyMMnpyioLL\a« cxeMa 21 
o6pa3yiOT noKa/ibHyio cxeMy AeKOAHposaHMn, 
o6pa6aibiBa>ou^yio KBaHTOBaHHbie' AaHHbie c 
BbixoAa cxeMbi 16 KBaHTOBaHMn Ha ocHOBe 
3aAaHHoro pewMMa npomo3npoBaHMfl c TeM, 
mo6bJ 3anncaTb nonyneHHbie A eK °AM poBa h h bi e 
AaHHbie b 3Y 22 k3apobom naMnTM b KanecTBe 
BnepeA mjim Ha3aA npomo3MpoBaHHbix 
M3o6pa>KeHMM. 3to 3V 22 coctomt M3 MHOwecTBa 
6onee Me/iKnx nneeK KaApoBofi naMnTM. 3Aecb 
npon3BOAMTcn nepeKnioneHMe 6aHKa KaApoBow 
naMATM. B 3aBucnMocTM ot napaMeTpOB AaHHbix, 
noAneKau^nx KC-AHpc-BaHuio, oamh onHbiPl KaAp, 
HanpuMep, BbiAaeTcn Ha bwxoa b KanecTBe 
nporH03npoBaHHbix BnepeA hjim Ha3aA AaHHbix 
M3o6pa>KeHHfl. flanee, b cnynae 
npomo3npoBaHHfl "BnepeA/Ha3aA/ b o6omx 
HanpaaneHMnx" npomo3npyeMbie BnepeA 
AaHHbie M3o6pa)KeHMfl m nporH03npyeMbie Ha3aA 
AaHHbie M3o6paweHMn, HanpuMep, ycpeAHniOTcn 
h 3tm ycpeAHeHHbie AaHHbie BbiAaKrrcn Ha 
BbixoA- 3tm npomo3npoBaHHbie AaHHbie 
n3o6paa<eHMM npeACTaBnnioT co6om tohho TaKne 
Me AaHHbie, kbk m AaHHbie M3o6paweHMM, 

BOCnpOM3BeAeHHbie yCTpOMCTBOM 

Ae ko ah po Ba h m a M3o6pa>KeHMfl, KOTopoe 6yAeT 
onncaHo HHwe. Ha ocHOBe 3Toro 
nporHosnpoBaHHoro M3o6pa>KeHMn cneAyioi^ee 
noAnewaujee o6pa6o™e M3o6paweHMe 
nc-ABepraeTCfl KOAHpoBaHMio b pewMMe 
n BnepeA/Ha3aA/B o6omx HanpaBneHMnx". 

HHKe onMCbiBaeTcn pa6oTa BToporo 
KOAMpyjoiAero cpeACTBa 40. 3Aecb cneAyeT 

OTMeTMTb, HTO nOCKOJlbKy 3JieKTpOHHbie cxeMbi, 

3a ncKniOHeHHeM cxeMbi 33 ycTaHOBneHMn 
tUKanbi KBaHTOBaHMfl, aneMeHTa 3aAepwKM 43, 
cxeMbi KBaHTOBaHMfl 46 h 6yqbepa nepeAaHM 49, 
o6pa3yK>u^ne BTopoe cpeACTBO KOAMpoBaHMn 40, 
BbinoriHflfOT Te we 'caMbie onepai^MH, hto m 
aHa/iornHHbie cxeMbi onwcaHHoro paHee 
nepBoro cpeACTBa KOAHpoBaHHfl 10, to hx 
onucaHne onymeHo. 

SneMeHT 3aAep>KKM 43 3aAepwMBaeT 
BXOAHbie AaHHbie M3o6paweHMn, HanpuMep, ao 
Toro MOMeHTa, KorAa cuman ynpaBneHMn 
KOAMpoBaHkieM npoviAeT Ha bwxoa cpeACTBa 
ynpaaneHHfl KOAnpoBaHHeM 30. 3aTeM b cxeMe 
nporH03MpyK)i^ero KOAHpoBaHMn 44 \a cxeMe 45 
flKn 3aAep>KaHHbie BXOAHbie AaHHbie 
M3o6pa>KeHMfl noABepraiOTCfl o6pa6oTKe b BMAe 
npomo3npyeMoro KOAHpoBaHUfl m flKII, KOTopbie 

BbinOJ1HflK)TCn B COOTBeTCTBHH B pe>KMMOM 

npomo3MpoBaHnq, 3aAaBaeMbiM cxeMO« 13, 
pa6oTaK>meR b pewnMax npomo3npoBaHHfl 
D BHyTpnKaAP0B0M/BnepeA/Ha3aA/B o6omx 
HanpaBfieHMflx", h Bbino/iHflioiAeM 0yHKmuo 
npMHATMfl peiueHMfl. TaKMM o6pa30M 
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ODipauaiDioaiuioM M*9lff 14/1*1147101-1 1 note ^annDic 

CxeMa 33 yciaHOBKM LUKanw KBaHTOBaHMfl 
onpeAe/iweT (BbiMMc/ineT) KonnMecTBo koaob, 
Ha3HanaeMbix Ann Ka>KAoro MaKpo6noKa 
(HanpuMep, BenHMMHy, nonynaeMyio nyieM 
AeneHMfl KonnMecTBa koaob, Ha3HaMaeMbix a^^ 
Ka^CAoro KaApa, Ha mhctio MaKpoSnoKOB b oahom 
KaApe) M3 nepeAaHHoro KonnHecTBa koaob ppr\ 
Ka>KAoro KaApa Ann Bbino/iHeHHfl cpaBHeHkia 

Me)KAy KOJlHHeCTBOM KOAOB, CX+bopMMpOBaHHblX B 

MaKpo6noKe, KOTopbi^ o6Hapy)KHBaeTCfl b 
o6paTHoPi CBR3M 6ycf>epa nepeAaMM 49, ki 
KOJiMHecTBOM koaob, Ha3HaMaeMbix Ann Ka>KAoro 
MaKpo6noKa. Pa6oTa cxeMbi 33 yciaHOBKH 

UJKaJlbl KBaHTOBaHHfl COCTOUT B TOM, HTO OHa 

TaKMM o6pa30M 3aAaeT ckopocth cneAOBaHMfl 

6HTOB npM KOAMpOBaHMM COOTBeTCTByiOlAMX 
KaAPOB, MT06bl OHH 6blJlM KaK MO>KHO 6/lH>Ke K 

cpeAHHM 3HaneHMflM ckopocth cneAOBaHMfl 
6mtob npM KOAMpoBaHMM 3a BpeMfl Ka>KAoro 
KaApa. B tom cnynae, KorAa KonwnecTBO koaob, 

CCj)OpMHpOBaHHblX B COOTBeTCTByiOlAeM 

MaKpo6noKe OKa3biBaeTCfl Gonbiiie, MeM 
KO/innecTBO Ha3HaneHHbJX (3aAaHHbix) koaob 
Ann Ka>KAoro MaKpo6noKa, cxeMa 33 
ycTaHaBfiMBaeT luar KBaHTOBaHMfl Ann 
cneAytoLAero MaKpo6/ioKa Ha 6onbwyio 
BeriHHHHy Ann Toro, mto6w yMeHbiuHTb 
KonHMecTBO koaob, KOTopbie 6yAyT 
cqbopMkipoBaHbi b cneAyK)Li^eM MaKpo6noKe, ui 
HanpoTHB, ecriM KonkinecTBO koaob, 

CCpOpMkipOBaHHblX B COOTBeTCTByiOLLieM 

MaKpo6noKe, 0Ka3biBaeTcn MeHbiue, neM 
KonnnecTBO koaob, 3aAaHHoe Ann Ka>KAoro 
MaKpoS^OKa, 3Ta cxeMa 33 ycTaHaBJiHBaeT 
yMeHbineHHyio BennnnHy Luara KeaHTOBaHun Ann 
cJieAytoinero MaKpo6noKa Ann yBeriMMeHun 
MMC/ia cfopMMpyeMbix koaob. 3Aecb cneAyeT 
OTMeTHTb, eune OAHy cfjyHKL^Mto cxeMbi 33, 
KOTopan coctomt b tom, hto KorAa b L^enM 
o^paTHoPi CBnsM Gycpepa nepeAaHM 49 
nonBnniOTcn yKa3aHMn o tom, hto 6y<pep 49 

HaXOAHTCn B COCTOnHMM, 6nM3KOM K 

nepenoiiHeHMio, to 3Ta cxeMa 33 TaioKe 
yBenMHMBaeT iuar KBaHTOBaHMn Ann 
npeAOTBpau^eHMn nepenonHeHMn He3aBMCMMO 
ot pe3ynbTaTOB cpaBHeHMn 3aAaHHoro m 
o>opMMpyeMoro $aKTMHecKM KO/iMnecTBa koaob. 
C ApyroM CTopoHbi, ecnn KOHTyp o6paTHOM cBn3M 
6y0epa nepeAaHM 49 CMmajiM3MpyeT o tom, hto 
coAep)KMMoe 6y0epa 6nM3KO k HMWHeMy 
npeAeny, cxeMa 33 * ycTaHoaneHMn niKa^bi 
KBaHTOBaHMn yMeHbiuaeT BenMHMHy mara 
KBaHTOBaHMn Ann yBeriMHeHMn HMcna 
qbopMMpyeMbix koaob TaioKe He3aBMCMMO ot 
pesy/ibTaTOB cpaBHeHMn saAaHHoro m 
0aKTMHecKM qbopMMpyeMoro KO/iMnecTBa koaob. 
XoTn Bbiwe 6bixio CKa3aHO, hto cpaBHeHMe 
KonMHecTBa 3aAaHHbix (Ha3HanaeMbix) koaob m 
o>aKTMHecKM qbopMMpyeMbix BbinonHneTcn b 
xa>KAOM MaKpofrioKe Ann nepeiaiK)HeHMn 
BenMHMHbi uuara KBaHTOBaHMn Ann ksmjxoto 
TaKoro MaKpo6noKa, noAo6Hoe we 
nepeioiioHeHMe MoweT 6biTb BbinonneHo m Ann 
Ka>KAOM ceKLiMM. KpoMe Toro, xoTn Bbiiue 6bmo 

yKa3aHO, HTO KOJIMHeCTBO GjDaKTMHeCKM 

0opMMpyeMbix koaob onpeAenniOT M3 
coAep)KMMoro 6ycJ>epa nepeAaHM 40, stm we 
noKa3aTenM mowho nonynMTb HenocpeACTBeHHO 
c BbixoAa cxeMbi 47 HepaBHOMepHoro 
KOAMpoBaHMn (c nepeMeHHOM AnMHoPi). CxeMa 
33 ycTaHOBneHMn LUKanw KBaHTOBaHMn mmbhho 
TaKMM o6pa30M nepeAaeT BenMHMHy tuara 
KBaHTOBaHMn b cxeMy 46 KBaHTOBaHMn. 

3Ta cxeMa KBaHTOBaHMn 46 KBaHTyeT 
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cxeMbi 45 flKn, c tuaroM KBaHTOBaHua, 
BejiMMMHa KOToporo nepeAaeTCfl co cxeMU 33 
ycTaHOBKn LUKa/ibi aha Bbipa6aTbiBaHHfl 

KBaHTOBaHHbDC flaHHblX. 

CxeMa HK 47 AaeT Bb3M0>KH0CTb 
noABepmyTb KBaHTOBaHHbie AaHHbie, 
npuxoAfli^ne co cxeMbi 46 KBaHTOBaHua, 
HepaBHOMepHOMy KOAMDOBaHMio (c nepeMeHHofi 
An whom) c ujaroM KBamoBaHUfl, BenMMMHa 
KOToporo- nepeAaeTCfl co cxeMbi 33 ycTaHOBKW 
LUKanbi KBaHTOBaHUfl, \a b pextuMe 
npomo3npoBaHHfl 

n BHyTpnKaApoBoro/BnepeA/Ha3aA/B o6onx 
HanpaBJieHMflx", 3aAaBaeMoro cxeMofi 13 
npomo3Mpyeivioro peweHMH, a Taioxe c yneTOM 
BeKTopa ABHweHkm co cxeMbi ero o6Hapy>KeHMfl 
11, nocne Mero nonyneHHbie t3kmm oopasoM 
AaHHbie KOAnpoBaHUfl c nepeMeHHOfi AnMHotf 
nepecbinatoTCfl b 6ycJ)ep 49 nepeAaMn KaK 

BTOpOM nOTOK 6klT. 

B HacTOHiijeM BapnaHTe ycTpoiteTBa 
KOAnpoBaHUfl M3o6pa>KeHH^, KaK noKa3aHO Ha 
cjwr. 3, noc/ie BBOAa AaHHbix M3o6pa>KeHMM 
Mepe3 3/ieMeHT 3aAep>KKM 43 b ware 1 
anropnTMa, cxeMa 33 yciaHOBKH aiKanbi 
nonynaeT ot cpeACTBa 30 ynpaBJieHMfl 
KOAnpoBaHkieM 3HaMeHne KonMHecTBa koaob, 
saAaBaeivibix Ann KaApa, noAnewamero 
TexymeMy KOAnpoBaHMio b ware 2 anropunvia, 
nocne nero o6pa6oTKa nepexoAMT k wary 3. 

B mare 3 ajiropmMa cxeMa 44 
npomo3npyeMoro KOAnpoBaHM« coBMecTHo co 
cxeMOM 47 HK BbinojiHHioT oopaooTKy AaHHbix 
n3o6paxeHMfl b bhao npomo3npyeMoro 
KOAMpoBaHUfl m AKn o6pa6oTKM, a saTeM 
KBaHTyiOT KoacpcpumieHTHbie AaHHbie c maroM 
KBaHTOBaHMfl, 3aAaBaeMbiM Ha ocHOBe 
KoriMHecTBa 3aAaBaeMbix koaob, hto AaeT 

B03MO>KHOCTb BbinOJIHMTb KOAMpOBaHMe C 

nepeMeHHoCi a/whoA. 3aTeM o6pa6oTKa 
nepexoAMT k wary 4. 

B ware 4 anropnTMa, He3aBncnMo ot Toro, 
3aBepweHO uriM HeT KOAnpoBaHne Bcex KaAPOB 
(nocneAOBaTeribHocTn mx), KOTopbie MMeroT 
oamh m tot we pa3Mep M3o6pa>KeHHfl hjim 
o6pa6aTbiBaK)TC« npn OAMHaKOBofi ckopocth 
nepeAaMU 6mt, npuHniviaeTCfl peweHMe 06 
oKOHMaHMM anropMTMa. Ecjih o6pa6oTKa Bee we 
Ha 3aBepweHa, anropMTM B03BpamaeTca k wary 
1 . TaKUM o6pa30M peann3yeTCfl KOAupoBaHue c 
nepeMeHHOtf CKopocTbio, KorAa cKopocTb 

KOAMpOBaHklfl H3MeHfleTCfl B paMKaX MaCCMBOB 

KaApoB. CooTBeTCTBeHHo, Aa>Ke ecnn 
ki3o6pa>t<eHi/m (KaAPbi) cnowHoro Bwa 
nocTynajoT b BMAe nocneAOBaTenbHoc™, 
HeB03Mo>KHO o6ecneHMTb cTOJib >Ke oonbwyio 
BennHUHy wara KBaHTOBaHuq, KaK b o6bNHbix 
(M3BecTHbix) ycTpoficTBax. TaK o6ecneMHBaeTC« 
OAHOpOAHOe M BblCOKOe KaMeCTBO M3o6pa>KeHMfl 
BO BCeX B03MO>KHblX CMTyaL4HflX. 

Byqbep nepeAann 49 BpeivieHHO xpaHUT 
AaHHbie KOAnpoBaHMfl c nepeivieHHofi AnMHotf, 
HTo6bi 3aTew BbiAaTb nx Ha cMMTbiBaHkie c 

CfeMKCMpOBaHHOfl CKOpOCTbK) CneAOBaHMfl 6HT, 

o6ecneHMBaa ynopflAOHeHHbifi bwboa 
ko ah po Ba h h bix c nepeMeHHOM atiuhom AaHHbix b 
bha© noTOKa 6ht. IIotok 6ht c BbixoAa 6y0epa 
nepeAann 49 My/ibTunneKCMpyeTCfl, HanpuMep, c 
KOAHpoBaHHbiM ayAHOCMmanoM, cumanoM 
cMHxpoHM3ai4MM m t. n. Kpowe Toro, cioAa >Ke 
Ao6aB/ifleTCfl koa KoppeKL^HM owhGok m 
MOAynfli^Mfl c sapaHee 3aAaHHbiMM 
napaMeTpaMM, npuroAHbiMH Ann nepeAaHM wnn 
perncTpai^nn AaHHbix. 3aTeM o6pa6oTaHHbifi 
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larvmvi uvpaounn i ivj i Uft ucpc^acion na 

ycTpoi^CTBo AeKOAMpoBaHMfl M3o6pa>KeHHfl nn6o 
Mepe3 cpeAy pacnpocTpaHeHMfl, nn5o 
perwcTpupyeTCfl Ha HocviTe/ie sanncn 
n3o6pa>KeHMfl 55, npeACTaanfliomeM cooot^ 
onTumecKM^ auck, MamnTHbi^ amck mjim 
MamnTHyio neHTy, mto yxce ynoMUHanocb Bwwe 
m noKa3aHo Ha 0nr. 1. FlocKoribKy bo btodom 
cpeACTBe KOAnposaHHfl 40 npon3BOAMTcn Taica« 
o6pa6oTKa b bma© KOAnpoBaHUfl c nepeivieHHOM 
CKopocTbio, KorAa KOJiMMecTBO 3aAaBaeMbJx 
koaob yBeriHMMBaeTcn npn o6pa6oTKe 
n3o6pa>KeHnPi cno)KHoro BHAa m yMeHbwaeTcn 
npn o6pa6oTKe M3o6pa>KeHn« npocToro bwas. to 
HeT Heo6xoAMMOc™ noAAep)KMBaTb BbicoKyio n 

4)MKCMpOBaHHyK) CKOpOCTb bo Bcex CJiyMaflX BO 

M36e>KaHne 3HaHMTejibHoro yxyAweHMP KaMecrBa 
M3o6pa>KeHH^ cno>KHoro BHAa, KaK sto AenaeTcn 

B 06blMHblX (M3BeCTHblX) yCTDOfiCTBaX. 

BnaroAapfl 3TOMy BpeMfl perncTpaL^nn 
M3o6pa>KeHUfl Ha HocnTene 55 MO)KeT 6biTb 
npoAneHO. 

C Apyroi^ CTopoHbi, cxeivia 48 BbinoriHneT 
nHBepcHoe KBaHTOBaHne AaHHbix, KBaHTOBaHHbix 
o6biMHbiM MeTOAOM m nepeAaHHbix co cxeMbi 46 
KBaHTOBaHHfl, npn^eM Be/inHMHa wara 
KBaHTOBaHMn npM stom Ta Ke, mto m b cxeMe 
46, hto Heo6xoAHMO Ana BOcnpon3BeAeHMfl 

K03Ct)Cj)HLlMeHTHblX AaHHbJX (npM 3T0M 

AoGaBJiflJOTCfl MCKaxeHun M3-3a KBaHTosaHHfl), 

COOTBeTCTByiOl^MX BblXOAHbIM AaHHbIM cxeMbi 

45 flKn, noc/ie Mero stu KOO^HUneHTHbie 
AaHHbie nepecbinaiOTCfl b cxeMy 50 HflKH 
KpoMe Toro, cxeMa 48 HHBepcHoro KBaHTOBaHnw 
m cyMMMpyioiMafl cxeMa 51 o6pa3yiOT 
noKaribHyio cxeMy ASKOAnpoBaHUfl, 
AeKOAwpyioinyio KBaHTOBaHHbie AaHHbie, 
nocTynaiOLHue c Bbixofla cxeMbi KBaHTOBaHun 46, 
nocne nero nonyneHHoe TaKHM o6pa30M 
AeKOAHpoBaHHoe n3o6pa>KeHne 3anncbiBaeTca b 
3Y 52 KaAPOBOM naMATM KaK npomo3npoBaHHoe 
BnepeA Mnn Ha3aA M3o6pa>KeHne. flaHHbie 
M3o6pa>KeHMfl, xpaHflini/iecfl b 3V 52, 
ncnonb3yioTCfl b KaMecTBe nporH03npoBaHHoro 
n3o6paxeHnn aha cneAyioLi^ero noAnewamero 
o6pa6oTKe M3o6pa>KeHnw. 

CneAyeT oTMewb, hto xota b 
BbiweynoMflHyTOM BapwaHTe peanM3aL^nn 
H3o6peTeHM« saAaBaeMoe KonnnecTBO koaob 
Ana 3apaHee 3aAaBaeMoro oTpesKa BpeMeHM, t. 
e. cpeAHfln CKopocTb KOAHpoBaHum na 
npoTAJKeHUM 3apaHee 3aAaHHoro OTpe3Ka 
BpeMeHM, onpeAenneTCfl Ann Ka>KAoro KaApa, 
npMMeM 3a 3aAaHHbii^ oTpesoK BpeMeHM 
npuHMMaeTCfl AnMTenbHOCTb KaApa, oho 
(M3o6peTeHMe) He orpaHMMMBaeTCfl TonbKO 
TaKUM BapnaHTOM peanMsai^MM. HanpuMep, b 
KanecTBe 3apaHee 3aAasaeMoro OTpesKa 
BpeMeHM MoweT 6biTb Mcnonb30BaHa 
AnMTenbHOCTb GOP (rpynnw MsoGpaweHMfi) b 
HopMaTMBax TaK Ha3biBaeMOi^ SKcnepTHOfi 
Tpynnbi no riOABM>KHbiM H3o6pa>KeHMflM (3fTIH). 
HasBaHMe sto^ rpynnbi srilM (MPEG) 
Mcnonb3yeTcn m KaK HaMMeHOBaHMe cMCTeMbi 
KOAHpOBaHMfl nOABM>KHblX M3o6pa>KeHM^, 
MccneAOBaHHOv^ b Pa6oHei^ Tpynne (PQ 11 
doAKOMMTeTa 29 (I1K) 06"beAMHeHHoro 
TexHMHecKoro KoMMTeTa (OTK) b cocTaBe 
Me>KAyHapoAHOM OpraHM3aL\MM no 

CTaHAapTM3aL\MM (MOC) m Me>KAyHapoAHoro 
SneKTpoTexHMHecKoro KoMMTeTa (M3TK). 

ComacHO HopMaTMBaM (3mM) rpynna 
M3o6ap)KeHMM GOP coflepxHT no MeHbweM Mepe 
oaho TaK Ha3biBaeMoe l-M3o6pa>KeHMe m 

MHOKeCTBO P-M306pa>KeHMM MnM B-M306pa>KeHMM 
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npwviep, KorAa GOP coctoht H3 oahhohhoto 
l-naoepsoKeHMfl, MeTupex P-M3o6pa>KeHnfl c 
nepnoAOM cneAOBaHMfl b 3 nso6pa>KeHMfl n 
AecflTb B-\A3o6p3)KeH\Aft, a cxeMa ynpaaneHkm 
KOAnpoBaHneM 30 onpeAenaeT KOJWMecTBo 
aaAaBaeMbix koaob Anfl Kawofi GOP. 3Aecb 
l-M3o6pa>KeHne noABepraeTCfl BHyTpvinoneBOMy 
n/in BHyrpMKaApoBOMy KOAHpoBaHHK). 
P-w3o6pa)KeHue ecTb U3o6pa>KeHne, 
npomo3npyeMoe ToribKO b HanpaBneHnn BnepeA 
n noAnexau^ee BHyTpunoneBOMy win 

BHyTpMKaflpOBOMy KOflMpOBaHMK) . 

B-nsoGpaweHue ecrb H3o6pa>KeHMe, KOTopoe 
MO>KeT npomo3kipoBaTbCfl b HanpaaneHkmx 
BnepeA, Ha3aA n b o6omx HanpaBJieHumx, oho 
noAne>KviT BHyTpunoneBOMy mv\ 

BHyTpMKaAPOBOMy KOAMpOBaHHK). 

Ecnn pjanee npeAnonaraeTCfl, Hanpwviep, 
KaK noKa3aHO Ha qbur. 5, mto ABa 
nocneAOBaTe/ibHbix npon3BOJibHbix 
n3o6pa>KeHHfl b cocTaBe ("Vl, cocTonmeM H3 
onpeAeneHHoro KOJikinecTBa H3o6pa>KeHHM, ecTb 
noBTopniomnecfl nepnoAHMecKn l-H3o6pa>KeHne 
n P-M3o6pa>KeHMe, m Be/iMHHHa wara 
KBaHTOBaHMfl ycTaHoaneHa paBHofi, Hanpuwiep, 
1, to nepBoe cpeACTBO KOAnpoBaHkifl 10 MoweT 
BbjnonHHTb nporH03wpytomee KOAnpoBaHue, 
flKfl o6pa6oTKy h KOAnpoBaHne c nepeivieHHOM 
AnnHotf AaHHbix sthx l-M3o6pa>KeHHfl u 
P-M3o6pa)KeHMfl Ann Bbipa6oTKH KOAMpoBaHHbix 
c nepeMeHHOM AnwHow AaHHbix, KOTopbie 3aTeM 
6yAyT nepeAaHbi Ha cpeACTBO 30 ynpaBneHkm 
KOAnpoBaHneM. flBa stu n3o6pa>KeHHfl HMeHHO 
Tuna I n P Bbi6paHbi c L^enbio npoBepw 
cnoxHOCTM pucyHKa u3o6pa>KeHMfl w deneHM 
Koppe/ifli^nn Me>KAy KaApaMM. no KonnMecTBy 
0opMnpyeMbix koaob l-M3o6pa>KeHkm bo3mo>kho 
onpeAennTb (oi^eHHTb) cjioao-iocTb 
M3o6pa)KeHHH. no KorikmecTBy cf>opMnpyeMbix 
koaob P-M3o6pa>KeHMfl mo>kho onpeAe/iuTb 
deneHb Koppejiau;nM Me>KAy KaApaMH. 
nocKOjibKy nocneAOBaTe/ibHOCTb MHo>KecTBa 
KaApoB MMeeT b o6meM-To aHanorwMHbie 
nnKTorpac|)MMecKne aneMeHTbi, to Aa>Ke no AByM 

Bbl6paHHb!M H306pa>KeHHflM MOWHO OL^eHUTb 

TeHAeHi^MK) crpyKTypbi GOP. 

CpeACTBO 30 ynpaBJieHMfl KOAnpoBaHneM 
noACMHTbiBaeT (BbiMHC/ifleT) KonvmecTBo AaHHbix 
l-n3o6pa>KeHnPi b Ka>KAofi R/l, o6o3HanaeMoe KaK 

lj 6l*T, M KOflMMeCTBO AaHHbix P-H306pa>KeHMtf 

Pj 6mt, h onpeAenneT Ann Ka>KAofi GOP 
cfcaKTUMecKufi npeAen HacwmeHHocTH (nopor) 
(KonnMecTBO 0opMnpyeMbix koaob dj, rAe j = 
0, 1, 2,...) Ha ocHOBe BenwMHH lj \a Pj, a TajoKe 
KonnnecTBO N P-HsoSpaweHMtf, cocTaB/iflioiA^x 
GOP, KaK yKa3aH0 hvms b cfcopMyre (5). 
GOPd) =6mt Jj + N x 6mtP) ... (5) 
CpeACTBO 30 ynpaBJieHkia KOAnpoBaHnewi 
onpeAenweT KOJikmecTBO koaob, OTBeAeHHoe 
Anfl Ka)KAOfi, Ha ocHOBe BenunuiHbi nopora 
Ka>KAOM GOP m o6u^ero KO/iHMecTBa 
ncno/ibsyeMbix AaHHbix, a saTeM nepecbi/iaeT 
3to 3HaMeHne KonnwecTBa saAaBaeMbix koaob k 
BTopoMy cpeACTBy KOAHpoBaHMfl 40. 

Ecnn npuHATb, mto hmc/io rpynn 
n3o6pa)KeHnft GOP ecTb M, o6mee KonnMecTBo 
npuroAHbix k ncnojib30BaHwo AaHHbix ecTb B, 
3aAaBaeM0e KOJivmecTBo koaob npuMeHHTenbHo 
k j-My GOP ecTb GOP bj, a TaiOKe 3aAaTb, mto 
3Ta BenuMMHa GOP bj nponopL^OHa/ibHa 
noporoBOMy sHaneHMio, KaK cneAyeT m 
npwBeAeHHO^ HM>Ke <£opMyribi (6), to o6u^ee 
KOJinMecTBO AaHHbix B onpeAejiaeTCfl nyTeM 
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b cfwpMyne (7). Be/wMUHa a b 4>opMyne (6) ecTb 

KOHCTaHTa. 

GOPbj=axGOP dj ....(6) 



B = 2 GOP bi = £ XGOP dj = aX 2 GOP dj <7J 
j=0 J=0 J=D 

3Ta KOHCTaHTa a MO)KeT 6biTb onpeAe/ieHa 
H3 qbopMynbi (8). (loACTaBJiflfl 3Ty KOHCTaHTy b 
qbopMy/iy (6), mo>kho no 0opMy/ie (9) 
onpeAe/inTb 3aAaBaeivioe KonnMecTBO koaob rvi 
bj Ana j-ro TH. 



M-l 

2 GOP dj 
J=0 



<8> 



GOP b 



GOP djX 
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M-l 

^Z Q GOP dj'' 

1/lTaK, cpeACTBO 30 ynpaBJieHMfl 
KOAnpoBaHneM yBenuMMBaeT BennMUHy 
KonnMecTBa 3aAaBaeMbix koaob GOP bj b 
cjiynae, Hanpuwiep, rpynnu M3o6pa)KeHM^, b 
KOTopbix coAep>KaTcq M3o6pa>KeHMfl co cno>KHbiM 
pMcyHKOM mvi KOTopbie o6naAaioT hm3koC^ 
cTeneHbK) Koppe/iflmiki Me)KAy KaApaivin, m 
HanpoTUB, b rpynne HsoGpaxeHMfi, BKnioMafoinnx 
n3o6pa>KeHHfl c npocTbiM pucyHKOM nnn 
kiMetoii^nx BbicoKyio cTeneHb KOppenfli^nn Me>KAy 
KaApaMM, 3TO cpeACTBO 30 yweHbwaeT 
npeAHa3HaHaeMoe A^n nee KonnMecTBO koaob. 

KorAa Ha BTopoe cpeACTBO KOA^poBaHun 40 
b mare 1 anropwTMa, npuBeAeHHoro Ha 0nr. 6, 
Mepe3 sneMeHT 33a©p>kkm 43 nocrrynaiOT AaHHbie 
nsoGpa^eHnii, gto cpeACTBO 40 onpeAenneT, 
ABfifljoTCfl mv\ HeT 3tm AaHHbie HaManbHbiMn 
AaHHbiMM (iuar 2) rpynnbi M3o6pa>KeHM^. Ecnn 
3T0 TaK, a^ropnTM o6pa6oTKM nepexoA^T k wary 
3. B npoTMBHOM cnyMae a^ropnTM nepexoAUT k 
luary 4. 

B ware 3 BTopoe cpeACTBO KOAnpoBannfl 40 
nonyMaeT ot cpeACTBa ynpaBneHMfl 30 3HaMeHMe 
MMcna koaob, npeAHa3HaMaeMbix GOP, 
noABepraewioft TeKyu^eMy KOAHpoBaHwo. 3aTewi 
anropMTM o6pa6oTKM nepexoAUT k wary 4. 

B ware 4 BTopoe KOAMpyioiAee cpeACTBO 40 
BbinojiHHeT nporH03Mpyfoi^ee KOAnpoBaHne m 
flKn-o6pa6oTKy, a TaiOKe KBaHTyeT 
KoaqbcjD^mneHTHbie AaHHbie c waroivi, 3aAaHHbiM 
Ha OCHOBe H33HaMeHHoro MHC/ia koaob, mto AaeT 
B03MO>KHOCTb BbinOJlHMTb KOAHpOB3HMe C 

nepeweHHoCi AnnHow. 3aTeM a/iropnTM 
o6pa6oTKM nepexoAUT k ujary 5. 

3Aecb cxewia 33 ycTaHOBKH WKa^bi 
KBaHTOBaHMfi 3aAaeT KO/iMMecTBo koaob Ann 
Ka)KAoro KaApa U3 Mucna nepeAaHHoro eiwiy 
o6u^ero KonnMecTBa koaob, H33HaMeHHbix Anfl 
Ka>KAOM rn, npuHUMa^ bo BHMMaHne Tun 
n3o6pa)KeHHfl (l-H3o6pa^<eHne, P-M3o6pa)KeHne, 
B-n3o6pa>KeHne) npn KOHKpeTHOM KOAnpoBaHMM, 
Hanp^Mep Tun M3o6paxeHkin, noKasaHHbifi Ha 
0nr. 4. B npaKTMMecKOM acneicre mo>kho 
CKa3aTb, mto KonnMecTBO koaob, Ha3HaMaeMbix 
An« l-nsoepa^eHut^, yBejiHMkisaeTCH, 
KOJIMMeCTBO koaob Ann B-M3o6pa>KeHMCi 
yMeHbwaeTCH, a KonnMecTBo koaob Ann 
P-u3o6pa>KeHnfi MMeeT npoMe>KyTOMHoe Me>KAy 
humm 3HaMeHne. 

B nocneAyioLMeM ware 5 HesaBucuMO ot 
Toro, 3aBepweHO mjim HeT KOAnpoBaHne Bcex Tex 
KaApoB (mx nocneAOBaTexibHocTM), Ann KOTopbix 
6bin 3aAaH OAHHaKOBbi^ pa3Mep M3o6pa)KeHHfl 



npuHUMaeTCfl cooTBeTCTByiomee peweHMe. 
Ecnn nocneAOBaTeribHOCTb 3aKOHMMnacb, to h 
o6pa6oTKa CHmaeTCH 3aBepuieHHotf. B 
npoTHBHOM c/iyMae a/iropnTM B03BpamaeTCfl k 
ujary 1. TaK peann3yeTCfl HepaBHOMepHoe 
KOAnpoBaHne (c nepeivieHHOfi AnnHOfl), KorAa 

CKOpOCTb KOAMpOBaHUfl M3MeHfleTCfl B Ka>KAOM 

GOP. Ecnn Aawe nweeT MecTo 
nocneAOBaTe/ibHOCTb n3o6pa>KeHn^ (KaApoB) co 
cno)KHbiM pucyHKOM, to Bee Me ner 

BO3MO)KH0CTM CAenaTb ILiar KBaHTOBaHMfl 

AOCT3TOMHO 6ojibiunM aha TaKnx MsoGpaweHMfi, 
iok b o6bNHbix (M3BecTHbix) ycTpoficTsax. B 
pe3ynbTaTe noflBrweTCH B03Mo>KHocTb 
0opMnpoBaHM« OAHopoAHoro M3o6pa>KeHHfl 
BbicoKoro KanecTBa b ue/iOM Ana Bcex cnTyai4ntf. 
KpoMe Toro, nocKoribKy 3aAaBaeMoe KO/iMMecTBO 
koaob Anfl KawAoft* GOP onpeAermeTca b 
HacTOfliMeM BapkiaHTe ycTpoifaTBa no AByM 
K3of5pa>KeHMflM, to no cpaBHeHwo c 

BblOieonHCaHHblM BapMaHTOM MOWeT 6blTb 

ycTaHOB/ieHa 6onee Bbicoxafl cKopocTb 

06pa60TKM. OCTanOCb TOJlbKO OTMeTMTb TOT 
OHeBHAHblfi CfjaKT, MTO KOJIMMeCTBO KOAOB 

cooTBeTCTBeHHbix rpynn M3o6pa>KeHM^ 
onpeAen«K)Tcn Ha ocHOBe KonnqecTBa AaHHbix 

BCeX M306pa>K8HMM B cocTaBe GOP. 

Heo6xoA^MO OTMeTMTb, mto HacTOflmee 
M3o6peTeHne He orpaHUMMBaeTCfl onucaHHbiMM 
Bbiiue BapnaHTaMM ero. Xoth, Hanpwviep, b 
onucaHHbix Bbiiue BapnaHTax Ana 
npeo6pa30BaTenbHoro KOAnpoBaHMfl 
ncnorib3yeTCfl MeTOA flKfl, npeo6pa30BaHne 
CTpaTO, npeo6pa30BaHne Xaapa mjim 
npeo6pa30BaHiie BaBeneTa TaioKe MoryT 6biTb 
npuMeHeHbi b onucaHHbix cnyManx. 

npoMbiujneHHoe npuMeHeHne. 

KaK aojdkho 6birb noHATHO M3 npMBeAeHHoro 
Bbiiue onMcaHna, b HacToameM n3o6peTeHnn 
ncnonbsyeTCfl aneicpoHHafl cxeMa m 
nocneAOBaTe/ibHOCTb onepaLjMM, no3BonfljoL^ne 
KOAnpoBaTb bxoahoB BMAeocurHan nyTeM 
BbinoriHeHun, Hanpwviep, nporH03MpyK>mero 

KOAMpOBaHMfl, AKn-06pa60TKM M KBaHTOBaHMfl 
AaHHblX C Cf)MKCHpOBaHHblM UJarOM KBaHTOBaHHfl, 

KOAnposaHUfl (c nepewieHHoPi AnnHovi) aha 
Bbipa6oTKki nepBbix KOAMpoBaHHbix AaHHbix n 
nocneAyioinero onpeAeneHMfl (BbNucneHMfl) 
KonnMecTBa koaob, otboammhx (saAaBaeMbix) 
Anfl Ka>KAoro KaApa mw KawAofi GOP, Ha 
ocHOBe y^eTa KonnnecTBa AaHHbix b Kax<Abift 
3apaHee 3afl,aHHbiw oTpe30K bpsmghh, HanpuMep 
3a BpeMfl AnnTejibHOCTM KcDkaopo KaApa mjim 
Ka>KAOM TH H3 nepBbix KOAnpoBaHHbix AaHHbix, Vi 
o6u^ero KOJiMMecTBa AaHHbix, npuroAHbix atia 
KOAnpoBaHun BxoAHoro BMAeocumana b Ka>Kflbifi 
3apaHee 3aAaBaeMbifi MoiueHT Ha ocHOBe 
Ha3HaMaeMoro KonnnecTBa koaob Ana 

Bbipa6aTblBaHM« BTOpblX KOAMpOBaHHblX 

AaHHbix. TaKHM o6pa30M ocymecTBrmeTCH 
KOAnpoBaHne c nepeMeHHotf cKopocTbio, KorAa 
CKopocTb KOAMposaHMfl MSMeHfleTCfl b sapaHee 
3aAaBaeMbi« OTpe30K BpeMeHM. B pe3ynbTaTe, 
eciiM Aawe MMeeT MecTo nocneAOBaTe/ibHOCTb 
M3o6pa>KeHM« (KaApoB) cno>KHoro Bn^a, HeT 
bo3mo>khoctm o6ecneMMTb TaKoe 6ojibiuoe 
3HaneHMe luara KBaHTOBaHMfl atia 3thx 

M306pa>KeHMCl, KaK B 06blHHblX ycTpoMCTBax. 

BnaroAapfl STOiviy mowho AOCTumyTb 
OAHopoAHoro M3o6pa>KeHHfl BbicoKoro KanecTBa 
b L^enoM b pa3iiMMHbix cnyqanx. 

KpoMe Toro, nocKOJibKy BTOpbie 
KOAnpoBaHHbie AaHHbie, cJ)opMMpoBaHMe 
KOTopwx onwcaHO Bbiiue, wvieioT nepeiweHHyio 



perwcTpapyiOTCfl Ha HocnTene sanncaHHoro 
n3o6pa)KeHMfl, orpaHkmeHHbift o6*beM naMflTn 
MoxeT 6biTb ncnojib30BaH 6onee ac^cpeKTMBHo, 
a Bpewfl perncTpai^nn n3o6pa>KeHMfl Ha 
5 HOCMTene MOKeT 6biTb npoAneHO. HaKOHe^, 
AaHHbie W3o6paxeHv\n, wwieiomero BbicoKoe 

KaMeCTBO M OAHOpOAHOCTb BO BCeX B03MO)KHblX 

cnyqaflx, MoryT 6biTb BOcnpon3BeAeHbi c 
HOCMTe/ifl 3anncaHHoro M3o6pa)KeHMfl. 

w OopMyna M3o6peTeHMn: 

1. Cnoco6 KOAnpoBaHMfl n3o6pajKeHM^, 
BK/iioHaioinn^ onepaL^HM KOAHpoBaHun no 
MeHbiueM Mepe nac™ BxoAHoro BMAeocumana 
Ann Bbipa6oTKM nepBbix ko ah po Ba h h bix AaHHbix, 
onpeAeneHUfl ckopocth KOAnpoBaHMfl b Ka>KAbiiH 

15 sapaHee 3aAaBaeMbi^ MOMeHT mjim OTpe30K 
BpeMeHM Ha ocHOBe KonnnecTBa nepBbix 
ko ah po Ba h h bix AaHHbix m o6m,ero KOJlMHeCTBa 
npuroAHbix k Mcno/ib30BaHnio AaHHbix, 
OTJiMHaioiu.MMCJR TeM, mto npeAyciviaTpMBaeT 
KOAnpoBaHne BxoAHoro BMAeocumana b Ka>KAbifi 
3apaHee 3aAaBaeMbiM OTpe30K BpeMeHM Ha 

OCHOBe CKOpOCTM KOAMpOBaHUfl A/1H Bbipa60TKM 
BTOpblX KOAHpOBaHHblX AaHHblX. 

2. Cnoco6 no n.1, OT/iMMaioiAM^cfl TeM, mto 
no MeHbiuefi Mepe MacTb BxoAHoro 

25 BHAeocumana KBaHTyioT c qbuKCMpoBaHHbiM 
ujaroM KBaHTOBaHMfl Anfl Bbipa6oTKM nepBbix 

KOAMpOBahtHblX AaHHbix. 

3. CnocoG no n.1, oT^MMaioLi^H^cfl TeM, mto 
o6m.ee Ko/iHMecTBO npuroAHbix k 
kicnorib30BaHHK) AaHHbix nponopi^MOHanbHo 

30 pacnpeAe^fliOT b cooTBeTCTBun c Tpe6yeMbiM 
KonMMecTBOM AaHHbix b KawAbiH 3apaHee 
3aAaBaeMbivi OTpe30K BpeMeHH Ann 
onpeAeneHUfl TaKHM o6pa30M ckopocth 
KOA^poBaHkifl b Kax<AbiM sapaHee 3aAaBaeMbiM* 
OTpe30K BpeMeHM. 

35 4. Cnoco6 KOAnpoBaHMfl M3o6pa>KeHM^, 
BKJiKDMaiOLAM^ onepai^MH 3apaHee 3aAaBaeMoro 
npomosnpyioLAero KOAnpoBaHun nnn 3apaHee 
3aAaBaeMoro npeo6pa30BaTenbHoro 

KOAMpOBaHUfl no MeHbLUGM Mepe H3CTH BxoAHoro 

BMAeocumana Anfl Bbipa6aTbiBaHH« nepBbix 

KO3Ct)0ML4MeHTHblX AaHHblX, KBaHTOB3HHfl 

nepBbix Koac^QbuuneHTHbix AaHHbix c 

CjDHKCMpOBaHHbIM LUarOM KBaHTOBaHMfl A^fl 

Bbipa6aTbiBaHHfl nepBbix KBaHTOBaH h bix AaHHbix, 
o6ecneMMBafl bo3mo>khoctm o6pa6oTKM nepBbix 

45 KBa h to Ba h h bix AaHHbix b BMfle HepaBHOMepHoro 
KOAnpoBaHHfl (c nepeMeHHO^ a/iuho^) a/ia 
qbopMnpoBaHUfi nepBoro noTOKa 6mt, 
onpeAeneH^fl CKopoc™ KOAMpoBaHM« b KaxcAbiw 
3apaHee 3aAaBaeMbiR 0Tpe3OK BpeMeHM Ha 
ocHOBe KOJiHHecTBa AaHHbix b nepBOM noTOKe 

50 6mt m o6LAero KoriMMecTBa npuroAHbix k 

MCnOJlb30BaHMK) AaHHblX, OTJIMMaiOLAMMCW TeM, 

mto npomo3MpyioiAee KOAnpoBaHMe m/m/im 
3apaHee 3aAaBaeMoe npeo6pa30BaTenbHoe 
KOAnpoBaHne BxoAHoro BMAeocumana Ann 

reHepaUMM BTOpblX K03Ct)Ct)MI4MeHTHblX AaHHblX, 
55 KBaHTOBaHMe BTOpblX KO30Cj)Ml^MeHTHblX AaHHblX 

c LuaroM KBaHTOBaHMe, 3aAaBaeMbiM Ha ocHOBe 
ckopoctm KOAMpoBaHMfl b Kax<AbiM sapaHee 
3aAaBaeMbi« 0Tpe30K BpeMeHM aha Bbipa6oTKM 
BTopbix KBaHTOBaHHbix AaHHbix, m o6ecneMeHMe 
bo3mo>khoctm KOAMpOBaHMfl c nepeMeHHOM 
AnMHO^ BTopbix KBaHTOBaHHbix AaHHbix Ana 
cjDopMMpoBaHUfl BToporo noTOKa 6mt. 

5. Cnoco6 no n.4, OT/iMMaioiAMMCfl TeM, mto 
CKopocTb KOAMpoBaHMfl onpeAen«K)T b KaxAOM 
KaApe Ha ocHOBe KoriMMecTBa AaHHbix b Kax<AOM 
KaApe nepBoro noToxa 6mt m o6LMero 
KO/iMMecTBa npMroAHbix k Mcnorib30BaHMio 
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fjjannoiAk. 

6. Cnoco6 no n.4, oTJiMHajoiUMfica TeM, mto 
CKopocTb KOAnpoBaHMfl onpeAermioT b KawAofl 
rpynne M3o6pa>KeHMfi (rvi) Ha ocHOBe no 
Kpa^Hefl Mepe KonnMecTBa Mac™ AaHHbix 
Ka>KAoft rpynnbi M3o6pa>KeHMfi (fH), cocTOflmefi 
M3 MHoxecTBa KaApoB M3 nepBoro noTOKa 6mt, m 
Ha ocHOBe o6mero KOJiUMecTBa npMroAHbix k 

MCn0Jlb30BaHM»O AaHHblX. 

7. Cnoco6 no n.6, OTnvmaiou^MMCfl TeM, mo 
CKopocTb KOAnpoBaHMfl b KB)Kflp\A rpynne 
M3o6pa)KeHMii (rM) onpeAermioT Ha ocHOBe 
KonnMecTBa AaHHbix b M3o6pa>KeHMM c 

BHyTpMKaflpOBblM KO ah poBa H h e M M 
M3o6pa>KeHMfl, KOAHpoBaHHoro c 
npomo3npoBaHMeivi BnepeA b cx)CTaBe rpynnbi 

H306pa>K6HMM (l~H). 

8. Cnoco6 no n. 4, oniMHaioiUMficfl TeM, mto 
o6mee KonMHecTBo npnroAHt>ix k 
ncnorib30BaHnio AaHHbix pacnpefleriflioT 
nponopL^HOHanbHO b saBUCMMOCTM ot 
Ko/iHMecTBa AaHHbix b nepBOM noTOKe 6mt b 
Ka>KAbiM 3apaHee 3aAaBaeMbiM OTpe30K BpeMeHM 
Ann onpeAeneHHfl CKopocTW KOAHpoBaHMfl b 
KaoKAbiM 3apaHee 3aAaBaeMbift 0Tpe30K 
BpeMeHM. 

9. Cnoco6 KOAHpoBaHHfl moQpaxeHuw, 
BKmoHafoiUMM" onepai^kin onpeAeneHUfl npeAe/ia 
KOAnpoBaHkiq b KaxcAOM 6noKe M3o6pa>KeHMfl bo 
bxoahom BHAeocnmane, ycTaHOBKM CKopocTM 
KOAMpoBaHMfl b Ka)KAOM 3apaHee 3aAaBaeMOM 
6/ioKe M3o6pa>KeHHfl Ha ocHOBe npeAena 
KOAnpoBaHn« m o6mero KonMMecTBa AaHHbix, 
npkiroAHbix k McnoJib30BaHMio, oniMMaioiuMMCfl 
TeM, mto npeAycMaTpMBaeT KOAupoBaHMe 
BXOAHoro BUAeoci/irHana t3khm o6pa30M, mto 

CKOpOCTM KOAHpOBaHHfl COOTBeTCTBeHH blX 
6/lOKOB M306pa>KeHMfl nOAA©P>KHBaiOT B 

cooTBeTCTBHH c ycTaHOB/ieHHOM Arm Ka>KAoro 

6/lOKa M306pa>KeHMfl CKOpOCTblO KOAMpOBaHHfl. 

10. Cnoco6 no n.9, oniMHaiomMMCfl TeM, mto 
b KanecTBe 3apaHee 3aAaBaeMoro 6/ioKa 
M3o6pa>KeHMfl 3aAa»oT KaAP- 

11. Cnoco6 no n.9, OT/iMMaioiuMficfl TeM, mto 
b xanecTBe 3apaHee saAaBaeMoro 6/iOKa 
n3o6pa)KeHHfl 3aAaioT rpynny nso6pa>KeHMfi 

(rH), COCTOfllMyK) H3 MHOXeCTBa KaAPOB. 

12. Cnoco6 no n.9, ouiMHaioiUMficfl TeM, mto 
3apaHee 3aAaBaeMOMy npomoanpyfou^eMy 
KOA^poBaHMK) m/hjih 3apaHee 3aAaBaeMOMy 
npeo6pa30BaTeribHOMy KOAMpoBaHMK) 
noABepraioT no KpatfHefi Mepe MacTb BXOAHoro 
BMAeocHrHana a^h Bbipa6oTKM 

KOaCjXfcHLJl/ieHTHblX AaHHblX C TeM, MT06bl 33TeM 
npOk!3BeCTH KB3HT0BaHMe 3TMX 

K03Cf)Ct)HL4HeHTHblX AaHHblX C (J)HKCHpOBaHHblM 

LuaroM KBaHTOBaHnjR m onpeAeriHTb TaKMM 
o6pa30M npeflen KOAnpoBaHUP. 

13. YCTpO^CTBO KOAMpOBaHMfl M3o6paweHMfi, 
coAepwamee nepBoe cpeACTBO KOAnpoBaHMfl no 
KpafiHefi Mepe mbctm BXOAHoro BMAeocMmana 
Ana Bbipa6aTbiBaHHfl nepBbix koam pOBaH h bix 
AaHHbix, cpeACTBO ynpaeneHHfl KOAuposaHMeM, 
cnywamee Ana onpeAe/ieHMn cKopocTM 
KOAHpOBaHMfl b sapaHee 3aAaBaeMbiPi OTpe30K 
BpeMeHM Ha ocHOBe KoxiMMecTBa nepBbix 
KOAnpoBaHHbix AaHHbix b KaxAbiM 3apaHee 
3aAaBaeMbi^ OTpesoK BpeMeHM, nocTynawLMMX 
ot nepBoro cpeACTBa KOAHpoBaHMfl, m o6u4ero 
KO/iMMecTBa AaHHbix, npMroAHbix An* 
Mcno^b30BaHMfl, oTriMMaioiAeecfl TeM, mto 

COAep>KMT BTopoe cpeACTBO KOAMpOBaHM* 

BXOAHoro BMAeocMmana b Ka>KAbifl 3apaHee 
3aAaBaeMbiCi 0Tpe30K BpeMeHM Ha ocHOBe 
ckopoctm KOAMpoBaHMfl b Ka)KAbiM sapaHee 



oa/^aoaciviDiin <y i pcoui\ DpctviGrm, oa/^a oa c ivi w ki 

cpeACTBOM ynpaBfieHMw KOAMpoBaHMeM, Ana 

Bbipa60TKVt BTOpblX KOAMpOBaHHblX AaHHblX. 

14. ycTpov^cTBO no n.13, OTnMMaiomeecfl 
TeM, mto nepBoe cpeACTBO KOAHpoBaHMfl 

5 coAep>KMT cpeACTBO Ann KBaHTOBaHMfl no 
KpaMHeM Mepe nacTM BXOAHoro BMAeocwmana c 

4>MKCMpOBaHHblM WarOM KBaHTOBaHMfl. 

15. YcTpo^CTBO no n.13, OTriMMatouneecfl 
TeM, mto cpeACTBO ynpaBneHMfl KOAMpoBaHMeM 

10 Bbino/iHflioT 0yHKUMMD nponopijMOHajibHoro 
pacnpeAeneHMfl o6u^ero KO/iMMecTBa AaHHbix b 

33BMCMM0CTM OT Ha/IMMMfl AaHHblX B KattAblft 

3apaHee 3aA3BaeMbiM 0Tpe30K BpeMeHM, 
onpeAenaa t3kmm o6pa30M CKopocTb 
KOA"poBaHMfl b Ka^AbiM 3apaHee 3aAaBaeMbi^ 

15 OTpe30K BpeMeHM. 

16. YCTpO^CTBO KOAHpOBaHMfl M306pa>KeHM^, 

coA©P>Kainee nepBoe cpeACTBO Ana 
Bbino/iHeHMfl 3apaHee 3aAaBaeMoro 
npomo3MpyioLnero KOAMpoBaHMfl m/mam 3apaHee 
3aAaBaeMoro npeo6pa30BaTe/ibHoro 
20 KOAMpoBaHMfl no MeHbiueii Mepe nacrM BXOAHoro 
BMAeocMrHana An« Bbipa6oTKM nepBbix 
K034>c|)ML\MeHTHbix AaHHbix, nepBoe cpeACTBO 

KBaHTOBaHMfl nepBblX K03CfX})MUMeHTHblX AaHHblX 
C C{)MKCMpOBaHHblM LUarOM KBaHTOBaHMfl PJV* 

o6pa30BaHM« nepBbix KBaHTOBaHHbix AaHHbix, 
25 nepBoe cpeACTBO HepaBHOMepHoro 
KOAHpoBaHMfl, o6ecneMMBaioLL^ee TaKyio 
o6pa6oTKy KBaHTOBaHHbix AaHHbix, npMXOA«iM MX 
c nepBoro cpeACTBa KBaHTOBaHMfl, atih 
c|)opMMpoBaHMn nepBoro noTOKa 6mt, cpeACTBO 
30 ynpaBJieHMfl KOAMpoBaHMeM Anw onpeAeneHMfl 
ckopoctm KOAMpoBaHMfl b Kax<AbiM 3apaHee 
saAaBaeMbi^ 0Tpe30K BpeMeHM Ha ocHOBe 
KO/iMMecTBa AaHHbix b nepBOM noTOKe 6mt, 
nocTynaiomeM c nepBoro cpeACTBa 
HepaBHOMepHoro KOAHpoBaHMfl, m o6u^ero 

35 KOJlMMeCTBa MCnOJlb3yeMblX AaHHblX, 

OT^MMaioiAeecfl TeM, mto coAep>KMT BTopoe 
cpeACTBO KOAHpoBaHMfl Ann Bbino/iHeHMfl 
3apaHee 3aAaBaeMoro npomo3MpyioLMero 
KOAMpoBaHMfl m/mjim sapaHee 3aAaBaeMoro 
n porH03 m py lomero npeo6pa30BaTe/i bHoro 
40 KOAMpoBaHMfl BXOAHoro BMAeocMmana An« 

BbipaSOTKM BTOpblX KO30Ct)MUMeHTHblX AaHHblX, 
BTOpoe CpeACTBO KBaHTOBaHMfl Anfl 
KBaHTOBaHMfl BTOpblX KOSCfxjDML^MeHTHblX AaHHblX, 

nocTynaiou^MX co BTbporo KOAHpyiomero 
cpeACTBa, c ujaroM KBaHTOBaHMfl , 3aAaaaeMbiM c 

45 yMeTOM CKOPOCTM KOAMpOBaHMfl CpeACTBOM 

ynpaaneHMfl KOAMpoBaHMeM b KSOKAbiC^ sapaHee 
saAaBaeMbiM oTpesoK BpeMeHM a^a 

Bbipa6aTblBaHHfl BTOpblX KBaHTOBaHHbix AaHHblX, 

m BTopoe cpeACTBO HepaBHOMepHoro 
50 KOAMpoBaHMn, oSecneMMBaioinee TaKyio 
o6pa6oTKy BTopbix KBaHTOBaHHbix AaHHbix, 
nocTynaioiMMx co BToporo cpeACTBa 
KBaHTOBaHMfl Ann 4)opMMpoBaHMfl BToporo 
noTOKa 6mt. 

17. Yctpo^ctbo no n.16, OTiiMMaioiAeecn 
55 TeM, mto cpeACTBO ynpasjieHMfl KOAMpoBaHMeM 

onpeAexifleT CKopocTb KOA^poBaHMfl b Ka>KA0M 
KaApe Ha ocHOBe KonMMecTBa AaHHbix b k3>kaom 
KaAP© nepBoro noTOKa 6mt m o6u^ero 
KonMMecTBa npMroAHbix AaHHbix. 

18. ycTpoftCTBO no n.16, OT/iMMaioiAeecfl 
60 reM, mto cpeACTBO ynpaaneHMH KOAMpoBaHMeM 

onpeAenaeT CKopocTb KOAHpoBaHMfl b KawAotf 
rpynne M3o6paKeHMM (rH) Ha ocHOBe 
KonMMecTBa AaHHbix no MeHbiueM Mepe b mbctm 
ksokaoW rpynnbi M3o6pa>KeHMfi (rvi). cocTOflineft 
M3 MHO)KecTBa KaApoB nepBoro noTOKa 6mt, a 
TaioKe o6inero KonMMecTBa npMroAHbix k 
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19. YcTpo^cTBO no n.18, omnnaiomeecfl 
tom, hto cpeACTBo ynpasneHHfi KOAMpoBaHHeM 
onpeAenneT cKopocTb KOAnpoBaHUfl b KajKAOH" 
rpynne H3o6pa>KeHH& Ha ocHOBe 
KonnMecTBa AaHHbix b H3o6pa>KeHHflx 

BHyTpMK£mpOBOrO KOAHpOBaHMfl H B 
H306paWeHHHX, KOAHpOBaHHWX c 

npomo3wpoBaHi/ieM BnepeA b cocTaBe rpynnw 
H3o6pa>iceHMM (rH). 

20. YcTpoftcTBO no n.16, omnHaiomeecfl 
TeM, hto cpeACTBo ynpaBJiemifl KOAnpoBaHneM 
nponopi4HOHa/ibHO pacnpeAenaeT o6mee 
KOJikmecTBO npuroAHWX k Hcnonb30BaHHK> 

AaHHblX B 3aBHCHMOCTM OT KOJlMHGCTBa ABHHblX B 

nepBOM noTOKe 6ht b KawAbifi sapaHee 
saAaBaeMbifi OTpe30K BpeMeHH, onpeAenaa 

T3KHM 06pa30M CKOpOCTb KOAHpOBaHHfl B 

Ka>KAbifi 3apaHee 3aA3BaeMbifl OTpe30K 
BpeMeHH. 

21 . YCTpotfCTBO KOA^pOBaHMfl M306pa>KeHMfi t 

coAepwamee cpeACTBo BbMHcneHHH 
(onpefleneHnfl) npeAena KOAnpoBaHnw b k8>kaom 
sapaHee 3aAaBaeMOM 6noKe H3o6pa>KeHHH bo 
bxoahom BHAeocumane, cpeACTBo ycTaHOBKH 
CKopocTki KOAnpoBaHnw b Ka>KAOM 3apaHee 
saAaBaeMOM 6/iOKe U3o6pa>KeHnfi Ha ocHOBe 
napaMeipoB KOflnpoBaHn^, 
or cpeACTBa BbinncneHHA sthx 
napaMeTpoB, c yneTOM oGmero 
npMroAHbix k Hcnonb30BaHHK) 

TeM, HTO COAep)KMT 

o6ecneHMBaioinee 



npefleribHbix 
nonyMaeMbix 
npeAeribHbix 
KonnMecTBa 

AaHHbix, OTnHHaiomeecfl 

CpeACTBO KOAHpOBaHHP, 
BO3MO>KH0CTb TaKOTO KOAMpOBaHHfl BXOAHOrO 

BMAeocuimana, KorAa ckopocth KOAnpoBaHMfl 

COOTBeTCTBeHHblX 6/10KOB H306pa>KeHHfl 
COOTBeTCTByiOT CKOpOCTM KOflHpOBaHHfl Ka>KAoro 

6noKa H3o6pa>KeHHH\ ycTaHOBneHHotf 

CpeACTBOM yCTBHOBKH CKOpOCTM KOAHpOBaHMfl. 

22. ycTpoficTBO no n.21, OTnHHajomeecfl 
TeM, hto cpeACTBo BbHHcneHHfl npeAena 
KOAnpoBaHHfl onpeAenjieT 3th napaMeTpbi 
KOAnpoBaHUfl Ana Ka>KAoro KaApa. 

23. ycTpoMCTBO no n.21, oniHHaiomeecfl 
TeM, hto cpeACTBo BbNucrieHUfl npeAeribHbix 
napaMeTpoB KOAnpoBaHkifl onpeAenaeT sth 
napaMeTpw Ana Ka>KAon rpynnw M3o6pa>KeHHfi 

(rM), COCTOfllAeM U3 MHO>KeCTBa KaAPOB. 

24. YcTpoMCTBo no n.21, omnHafomeecfl 
TeM,. hto cpeACTBo BbNucneHMfl npeAena 
KOAnpoBaHMfl BbinonHfleT 3apaHee 3aAaBaeMoe 
npomo3npyK)i4ee KOAnpoBaHne n/nnn 3apaHee 
3aAaBaeMoe npeo6pa30BaTenbHoe 
KOAnpoBaHne no KpaHHeH" Mepe nacTH BxoAHoro 
BHAeocumana Ann Bbipa6oTKn 
K03Ctx}ML4MeHTHbix AaHHbix h mx nocneAyiomero 

KBaHTOBaHHfl C Cf)HKCHpOBaHHblM LuaroM, B 

pe3ynbTaTe nero BbinncnflJOT (onpeAenafOT) 
npeAen KOAnpoBaHMfl. 

25. HocHTenb MHcj^opMai^nn Ann 3anncn 
H3o6pa>KeHHM , Ha KOTopoM 3anncaH BTopon 
noTOK 6ht, nonyneHHbiM nyTeM KOAHpoBaHHfl no 
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Ana Bbipa6oTKM nepBbix KOAHpOBaHHblX AaHHblX, 
onpeAeneHMfl ckopocth KOAMpoBaHHH b Ka>KAbifi 
sapaHee saAaBaeMbitf OTpe30K BpeMeHH Ha 
ocHose KonnnecTBa nepBbix KOAwpoBaHHux 
AaHHbix b KaKAuft sapaHee 3aAaBaeMbiH" 
OTpe30K BpeMeHH, a TaiOKe o6mero KonnnecTBa 
ncnonb3yeMbix AaHHbix, OTHnnaioinMHCfl TeM, 
hto BTOpofi hotok 6ht nonyneH b pe3ynbTaTe 
KOAnpoBaHMfl BxoAHoro BHAeocumana b KawAbiM 
sapaHee saAaBaeMbin OTpe30K BpeMeHH Ha 

OCHOBe CKOpOCTM KOAHpOBBHHfl. 

26. HocHTenb HHcJJopMaijHH Ana 3anncH 
H3o6pa>KeHHH\ Ha kotopom 3anncaH BTopofl 
noTOK 6ht, nonyMeHHbiH nyTeM BbinonHennn 
sapaHee saAaBaeMoro npomosHpytou^ero 
KOAHpoBaHHn h/hjih 3apaHee 3aA3BaeMoro 
npeo6pasoBaTenbHoro KOAnpoBaHHfl no 
MeHbLuen Mepe nacTH BxoAHoro BHAeocMmana, 
Bbipa6oTKH nepBbix Koa4x|)HUHeHTHbix AaHHbix h 

HX KBaHTOBaHHP C C^HKCHpOBaHHblX LUarOM ATI* 
Bbipa60TKH nepBblX KBaHTOBaHHblX AaHHblX, 

o6ecneHHBaHH» bo3MO>khocth HepaBHOMepHoro 

KOAHpOBaHHfl nepBblX KBaHTOBaHHblX AaHHblX 

aha (J)OpMHpOBaHHfl nepBoro noTOKa 6ht, 
onpeAeneHHfl ckopocth KOAHpoBaHHfl b Kax<Abi^ 
3apaHee saAaBaeMbii^ OTpesoK BpeMeHH Ha 
ocHOBe KonnnecTBa AaHHbix b nepBOM noTOKe 
AaHHbix h o6u^ero KonnnecTBa npnroAHbix k 

HCnonb30BaHHK) AaHHblX, OTnHHaiOLl^HHCfl TeM, 

hto BTopoi^ noTOK 6ht nonyneH b pesyribTaTe 
BbinonHeHHfl 3apaHee saAaBaeMoro 
npomo3HpyK)LAero KOAnpoBaHHJi n/nnn 3apaHee 
3aAaBaeMoro npeo6pa30BaTenbHoro 
KOAnpoBaHHfl BxoAHoro BHAeocnrHana An« 

Bbipa60TKH BTOpblX KO30C{)HI4HeHTHblX AaHHblX, 
KBaHTOBaHHfl BTOpblX K03Cf)C|)HL^HeHTHblX AaHHblX 

c oiaroM KBaHTOBaHHW, 3aAaBaeMbiM Ha ocHOBe 
ckopocth KOAMpoBaHHfl b Ka>KAbiM sapaHee 
saAaBaeMbiH OTpesoK BpeMeHH Ann Bbipa6oTKH 
BTopbix KBaHTOBaHHblX AaHHbix h o6ecneMeHHfl 

B03MO)KHOCTH HepaBHOMepHOPO KOAHpOBaHHfl 
3TMX BTOpblX KBaHTOBaHHblX AaHHblX. 

27. HocHTenb HHcjDopMauHH Ann 3anncH 
H306pa>KeHHH p Ha kotopom 3anHcaHbi 
KOAnpoBaHHbie AaHHbie, nonyneHHbie nyTeM 
onpeAeneHHfl npeAena KOAnpoBaHHfl b k3)kaom 
sapaHee saAaBaeMOM 6noKe H3o6pa>KeHHn 
BxoAHoro BHAeocnrHana, ycTaHOBneHHfl 
ckopocth KOA"poBaHHfl b Ka>KAOM 3apaHee 
3aAaBaeMOM 6noKe H3o6pa>KeHHfl, Ha ocHOBe 
BenHHHHbi npeAena KOAnpoBaHHH h oGu^ero 
KonnnecTBa npnroAHbix k Hcnonb30BaHHK) 
AaHHbix, OTnHHaiOLi^HHCfl TeM, hto 3anHcaHHbie 
AaHHbie nonyseHbi b pe3ynbTaTe KOAnpoBaHHfl 
BxoAHoro BHAeocnrHana TaKHM o6pa30M, hto 

CKOpOCTH KOAHpOBaHHfl B K3JKA0M H3 
COOTBeTCTBeHHblX 6nOKOB H306pa>KeHHfl 
COOTBeTCTByiOT CKOPOCTH KOAMpOBaHHfl, 

ycTaHOBneHHOH Ann Ka>KAoro 6noKa 
M3o6pa>KeHMq. 
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